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A compound of structural 
formula (I), or pharmaceutically 
acceptable salts thereof wherein: 
1 is selected from the structures 
ii, iii, iv and v. The compounds 
are useful antimicrobial agents, 
effective against a number 
of human and veterinary 
pathogens, particularly aerobic 
gram-positive bacteria, including 
multiply-resistant staphylococci, 
enterococci and streptococci, as 
well as anaerobic organisms such 
as bacteroids and Clostridia species, 
and acid-fast bacteria such as as 
Mycobacterium tuberculosis and 
other mycobacterial species. 
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PHENYLOXAZOLI DINONE ANTIM^ 



Background of the Invention 
5 The subject invention discloses new and useful phenyloxazolidinone 

compounds having either a pyrrolidinyl or a2etidinyl moiety. The compounds are 
~ useful antimicrobial agentsT^ffectiWagainst a number of human and^veterinafy 

pathogens, including gram-positive aerobic bacteria such as multiply-resistant 

staphylococci, streptococci and enterococci as well as anaerobic organisms such as 
10 Bacteroides spp. and Clostridia spp. species, and acid-fast organisms such as 

Mycobacterium tuberculosis, Mycobacterium avium and Mycobacterium spp.. 

Information Disclosure 

The present compounds are related by their phenyloxazolidinone ring 
15 structure to the compounds disclosed in the publications below except that the 



subject compounds have a multi-substituted pyrrolidinyl or azetidinyl moiety. The 
instant compounds are unique and have useful antibacterial activity. 
^JPCT/US93/03570 applic ation discloses oxazolid inones containing a subs tituted 



diazine moiety and their uses as antimicrobials. 
20 PCT/US92/08267 application discloses substituted aryl and heteroaryl-phenyl- 

oxazolidinones useful as antibacterial agents. 

PCT/US89/03548 application discloses S'indolinyl-Sfl-amidomethyloxazolidin- 

ones, 3-(fused-ring substituted )phenyl-5B-amidomethyloxazolidinones, and 

3-(nitrogen substituted)phenyl-5fl-amidomethyloxazolidinones which are useful as 
25 antibacterial agents. 

Other references disclosing various oxazolidinones include US Patent 

4,801,600, 4,921,869, Gregory W. A., et al., J. Med. Chem. . 32, 1673-81 (1989); 

Gregory W. A., et al., J- Med. Chem. . 33, 2569-78 (1990); Wang C, et al., 

Tetrahedron . 45, 1323-26 (1989); and Brittelli, et al., J. Med. Chem. , 35, 1156 (1992). 
30 European Patent Publication 352,781 discloses phenyl and pyridyl 

substituted phenyl oxazolidinones. 

European Patent Publication 316,594 discloses 3-substituted styryl 

oxazolidinones. 

; E\irbpean Patent Publication 312,000 discloses phenylmethyl and 
35 pyridinylmethyl substituted phenyl oxazolidinones. 
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Summary of the Invention 



In one aspect the subject invention is a compound of structural Formula I: 




N — C : R 5 



or pharmaceutical^ acceptable salts thereof wherein: 
10 Q is selected from the structures i, ii, iii, iv and v: 



15 



■ft X 



R tT 



Cn) 




(CHj)n 



20 



43 > 





R x is (a) 


Hor F, 


25 


(b) 


OR 7 , 




(c) 


SR 7 , 




(d) 


NR 8 R 9 , 




<e) 


CN, 




(f> 


CyC^ alkoxycarbonyl. 


30 


(g.» 


carboxamide, 




(h» 


Cj-C 4 acyl optionally substituted with one or more of the following: 
fluorine, hydroxy, C r C 4 alkoxy, Cj-C 4 acyloxy; 




(i> 


NHO(C r C 6 alkyl) or NHOCrLjPh 






NSO2R where R is C^ 6 alkyi optionally substituted with one or more 


35 


; f:'ci;Ci: 6 


alkoxy or phenyl;' '." :v; '- ! 'v \<; . •• '-s^H'.'' %■ 




each R 2 is 


independently selected from , : 
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JLa) H or F. 



(b) OH, 



(c) OR where R is C r C 6 alkyl, 

(d) C r C 4 alkyl, 

(e) Ph; 

each R 3 is independently selected from 

(al H- 



(b) Cj-03 alkyl which can be optionally substituted with F, CI, hydroxy, 
C r C 3 alkoxycarbonyl, C r C 3 acyloxy, C r C 3 alkyoxy or N(C 1 -C 4 alkyl) 2 , 
10 (c) phenyl, 

(d) pyridyl; 
R 4 is independently H, OCH 3 , F or CI; 
R 5 is (a) hydrogen, 

(b) Cj-Cg alkyl optionally substituted with one or more of the following: 
15 F, CI, hydroxy, C r C 8 alkoxy, C 1 -C 8 acyloxy, 



TcT C^-Cg cycloalkylT - 

(d) amino; — 

(e) C 1 -C 8 alkylamino. 



(f) Cj-Cg dialkylamino, 

20 (g) C r C 8 alkoxy; 

R 6 is (a) O, 

(b) S, 

(c) NR 10 , 

(d) CR 1 ^ 12 , 

25 (e) (OR) 2 , where R = C r C 6 alkyl, 

(f) CKCH2) m O, 

(g) (SR) 2 , where R = C r C 6 alkyl, 

(h) S(CH 2 ) m S 

(i) to fill the valence OH and H, H and H, H and F or F and F; 

30 R 7 is (a) H, 

(b) Cj-Cg alkyl optionally substituted with one or more of the following: 

F, CI, -CN, hydroxy, Cj-Cg alkoxy, C r C 8 acyloxy, Cj-Cg 
alkoxycarbonyl, phenyl, 

(c) C^-Cg acyl- optionally substituted with one or more of the following: 
35 hydroxy, C r Cg alkoxy, Cj-Cg acyloxy, 

(d) Cj-Cg alkoxycarbonyl, 
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(e) carbo xamide, optionally substituted with a C r C 4 alkyl or phenyl on 
the carboxamide nitrogen, 



(f) phenyl, optionally substituted with one or more of the following: 
halogen, CN, C r C 3 alkoxy, C r C 3 alkoxycarbonyl, C r C 4 alkyl 
5 optionally substituted with one or more of F or C^Cq alkoxy; 

R 8 and R 9 are independently selected from: 

. (a) H 



(b) C r C 8 alkyl optionally substituted with one or more of the following: 
F, CI, -CN, hydroxy, C r C 8 alkoxy, C r C 8 acyloxy, Cj-Cg 

10 alkoxycarbonyl, phenyl, 

(c) C r C 8 acyl optionally substituted with one or more of the following: 
hydroxy, C x -C 8 alkoxy, C r C 8 acyloxy, amino, C r C 4 acylamino, 
amino-Cj-C 4 acylamino, 

(d) benzoyl optionally substituted with one or more of the following: F, 
15 CI. hydroxy, C r C 8 alkoxy, C r C 8 acyloxy, amino, C r C 4 acylamino, 

~ "=■ C 1 -C 4 alkoxy carbonylamino; 

(e) C 1 -C 8 alkoxycarbonyl, benzyloxycarbonyl, tertbutoxycarbonyl, 

(f> carboxamide, optionally substituted with a C r C 4 alkyl or phenyl on 
the carboxamide nitrogen " 
20 (g) trifluoracetyl 

(h) CO(C r C 6 alkyl) ; 
R 10 is (a) H, 

fb) OR 7 , 

(c) NHR 7 , 

25 (d) Cj-C 8 alkyl optionally substituted with phenyl; 

R 11 and R 12 are independently selected from: 

(a) H, F, 

(b) C 1 -C 4 alkyl optionally substituted with halogen, hydroxy, C 1 -C 4 
alkoxy, CyC 4 alkoxycarbonyl, phenyl, 

30 (c) C r C 8 acyl, 

(d) ^i*C 4 alkoxycarbonyl, 

(e) CN; ■ ; 
R 17 is (a) O. 

, (b) S: , ' ; .. " .• ? 

35 R 18 and R 19 are independently selected from: -& : 'Z\- .•;' l : : -'^''-'-^>- 1 " { 

• (a) H. 
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(b) ' 


•5- 

d-C A alkyl optionally substituted with halogen, hydroxy, CVd 


alkoxy, 


(c) 


OH, 


(d) 


Cj-C 4 alkoxy optionally substituted with hydroxy or Cj-C 4 alkoxy, 


5 (e) 


NR 8 R 9 


(0 


-OC(0)C r C 4 alkyl; 


— p20 ir , 


— H : 



Kb) CH 3 ; 
n is 0 or 1 and m is 2 or 3. 
10 In one aspect the subject invention is a compound of structural Formula i: 



FT 
I 




In another aspect the subject invention is composed of structural Formula ii: 

25 
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Inanother a8 Pec t the subject invention is com p ose d of structural Formula ri- 



10 




In yet another aspect, the subject invention is a compound of structural 
Formula iv: 



15 



20 




In yet another aspect, the subject invention is a compound of structural 
Formula v: 



25 



30 




35 
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-In another- agp Q "t , the-subjeciliflvenjbian i s directed towar d a method for 



treati«g^aiG«)bialIi nfectibns in humans or other war m-blood e d animals by 

administering to a patient in need thereof an effective amount of a compound of 
Formula I (i v) as described above. The compound can be administered in a 

5 pharmaceutical composition either orally, parenterally or topically. Preferably the 
compound is administered in an amount of from about 0.1 to about 100 mg/kg of 

body weight/day, more preferably, trom about 3.0 to about 50 mg/kg of body 

weight/day. 

10 T M" IT «»«* T>e «*™tinn of the Invention 



The present invention discloses novel substituted azetidinyl- and pyrrolidinyl- 
phenyloxazolidinones of structural Formula I (and as structurally represented in 
Formulas i-v) as described above. The compounds are useful antimicrobial agents, 
effective against a number of human and veterinary pathogens, particularly aerobic 
15 gram-positive bacteria, including multiply-resistant staphylococci, enterococci and 
streptococci, as well as anaerobic organisms such as bacteroides and Clostridia ~ 
species, and"acid-fast bacteria such as as Mycobacterium tuberculosis and other 
mycobaeteriai-specM 



The R 4 substituents are preferably both fluorine and, more preferably, 
20 fluorine and hydrogen. 

The R 5 substituent is preferably hydrogen, methyl, dichloromethyl, 
hydroxymethyl or methoxy. More preferably R 5 is hydrogen, methoxy or methyl. It 
is most preferred that R 5 is methyl. 

The R 6 substituent is preferably O, OCHgCrLjO, NOH and NOCHg. 
25 "Alkyl" means carbon atom chains having the designated number of carbon 

atoms which can be either straight chained or branched. 

"Alkoxy" means the designated number of carbon atoms attached to an 
oxygen forming such groups as methoxy (-OCH 3 ), ethyloxy, butyloxy, etc. and 
isomeric forms thereof. 

"Acyloxy" means the designated number of carbon atoms to form an organic 
acid where the OH group has been deleted, such as acetyl, CH 3 CO-; benzoyl, 

C 6 H 5 CO-. . - ! 

Cycioaikyl" means the designated number of carbon atoms forming 
cycloprbpyl, cyclobutyi, cycibpentyl; cyclohexyl, etc. and isomeric forms. thereof. 

"Ph" means phenyl! "Carbonyl" is a -C(=0)- moiety. "Ainino" means an 
^rTH^l^a^y^amino'' is' ^ere r ^£6f the? hydrogen positions is replaced -fay: an alkyU : ; 



30 



35 
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and "dialkylamin o" is where both hydrogens are replaced by an alkyl group. 

"P harmaceutically acceptable salts" are acid addition salts which can be 



prepared by any of the art recognized means. Typical, acid addition salts include^ 
hydrochloride, hydrobromide, hydroiodide, sulfate, phosphate, acetate, propionate, 

5 lactate, malate, succinate, tartrate, cyclohexanesulfamates, methanesulfonates, 
ethanesulfonates, benxenesulfonates, toiuenesulfonates, fumarates and other 

pharroaceutically-accpptable couter ionsJbi^amines^_ _ 



10 



Azetindinvl-Phenvloxazolidinones: 

The preferred absolute configuration at C-5 of the oxazolidinone ring of 
compounds claimed in this invention is as represented in the ^ structures of Formula i 
and ii. This absolute configuration is called (S) under the Cahn-Ingold-Prelog 
nomenclature system. It is this (S)-enantiomer which is pharmacologically active as 
an antibacterial. The racemic mixture is useful in the same way and for the same 
purpose as the pure (S)-enantiomer; the difference is that twice as much racemic 
15 material must be used to produce the same antibacterial effect. It will be apparent 
to one^kflied^nrthe-artr that when a 

azetidineJragment of compounds of structural Formula i, ii and iii, then 
diastereomers are possible. These diastereomers, in racemic and enantiomerically 
enriched forms, are also within the scope of the compounds of Formula i. ii and iii of 
20 the invention. 

The preferred method of preparation of oxazolidinones of Formula i, ii and iii 
in enantiomerically pure form is depicted in Charts I- VI. Charts I-VI contain 
generic structural representations for the preparation of the various compounds of ^ 
the invention centered around the core cyclic structure wherein Q is i, ii or iii. 

25 As shown in Chart I, 3-hydroxyazetidines of structure 1 can be deprotonated 

with a suitable base, for example sodium hydride, in a suitable solvent, for example 
tetrahydrofiiran (THF), and then alkylated with alkyl halides, for example methyl 
iodide, to give the azetidine ethers 2 (R 13 = alkyl). If desired, aryl azetidine ethers 
2 (R 13 = optionally substituted phenyl) can be prepared from azetidinol 1 by 

30 employing known procedures (Taylor, C. R., Jr.; Cale, A. D., Jr.; Stauffer, H. F., Jr. 
. U.S. Patent 4 956 359, 1990). The benzhydryl group of 1 and 2 is removed by 
hydrogenolysis in the presence of a mineral acid, for example hydrochloric acid, and 
in the presence of a suitable catalyst, for example palladium hydroxide on carbon, in 
a suitable solvent, such as methanol, to give the azetidines 3 (R 13 = H, alkyl r 

35 phenyl;. Compbucds of structure 3 are then reacted with a hmctibnalized 

v - , nitrobenzene 4 OC halogen or trifluorogiethanesulfonate) in the presence of a 
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— suitable baae/golvent combinati on, for example dib asic potassium phosphate in 



Idimethyl-sulfoxide or N Jv^diisoprb pylethylaniine in ac etonitrile or THF, and at a 



suitable temperature, typically ambient temperature to 70°C, to afford .the adduct 5. 
If it is desired that R 1 of a compound of structural Formula i or an advanced 
5 intermediate be hydroxy, then a suitable protecting group, such as the tert- 
butyldimethylsilyl moiety, is appended by reacting 5 (R 13 = H) with tert- 
butyldimethylsilyl chloride in the presence of imidazole in a suitable-solvent-such-as- 
A'^dimethylformamide (DMF) at ambient temperature to give 5 (R AO ■ tert- 
butyldimethylsilyl). It will be apparent to those skilled in the art that this 
10 protecting group is merely representative and that alternative protecting groups, 
such as those described in Greene, T. W.; Wuts, P. G. M. "Protective Groups in 
Organic Synthesis-, 2nd ed.; John Wiley & Sons: New York, 1991, can be employed. 
The nitro group of 5 is then reduced by catalytic hydrogenation in the presence of a 
suitable catalyst, such as 10% palladium/carbon or W-2 Raney nickel, and in an 
15 appropriate solvent, for example THF/HgO. When this latter solvent system is 

utilized, the reaction mixture is first filtered to remove the catalyst ana"the~filtrate" 
containing the intermediate aniline is then treated with, for example, sodium 
bicarbonate hgngyl or methvl chloroformate to give the cor responding benzyl 



(R 14 m CH 2 Ph) or methyl (R 14 = CH 3 ) urethane derivatives 6. The urethanes 6 are 
20 then deprotonated with a suitable base such as n-butyllithium (n-BuLi), lithium 
diisopropylamide (LDA) or lithium bis(trimethylsUyl)amide, in a suitable solvent 
such as tetrahydrofuran (THF) and at a suitable temperature such as -78 to -40°C 
to give a lithiated intermediate which is then treated with commercially available 
(-M-R)-glycidyl butyrate. Wanning to ambient temperature then directly affords the 
25 5-(hydroxymethyl)oxazolidinones 7 in enantiomerically enriched form. 

As shown in Chart II, compound 7 is then converted to the corresponding 
mesylate 8 (R 15 ■ methyl) or aryl sulfonate 8 (R 15 = ArSOg, for example p- 
toluenesulfonyl) by the action of, for example, methanesulfonyl chloride/pyridine or 
methanesulfonyl chloride/triethylanune/dichloromethane or p-toluenesufonyl 
chloride/pyridine. The resultant sulfonate derivative 8 is then reacted with an azide 
source such as sodium or potassium azide in an aprotic solvent such as NJf- 
dimethylformamide (DMF) or l-methyl-2-pyrrbUdinone optionaUy in the presence of 
a catalyst such as 18-crbwn^6 at a temperature of 50-90 °C to afford the azide 0 
The azide is then reduced by hydrogenation with palladium on carbon or a platinum 
35 - catalyst in an appropriate solvent such as ethyl acetate or methanol to give the 
corresponding amine 10. Alternatively, the azide 9 can be reduced by treatment 



30 
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-^:^»fi^nt: pho sphorus compound such a sta-ipt^phosp hine in a suitable 



5 



10 



15 



20 



solvent such as tetrahydrofiiran foll owed by the addition of water. The interm^iatT 



amine 10 may also be prepared by treatment of the phthalimide derivative 11 
(obtained by reacting sulfonate 8 with potassium phthalimide in a suitable solvent, 
for example, acetonitrile at reflux temperature) with methylamine in ethanol/H 2 0 at 
reflux temperature. Alternatively, the amine 10 may be prepared directly from the 

-^ate^y-ammonoly^^^ 



*wtw4*w ojtoccjh 

consisting of H 2 0/ispropanol/IrIF in a sealed reaction vessel immersed in a 70-95 °C 

011 bath. The amine 10 is then acylated by reactions known to those skilled in the 
art to give oxazolidinones of structure 12. For example, the amine can be reacted 
with an acid chloride or anhydride in a basic solvent such as pyridine at a 
temperature ranging from -30 to 30 °C to provide the acylated compound 12 (R 5 = 
optionally substituted alkyl). It will be apparent to one skilled in the art that other 
carbonyl groups within the scope of this invention can be readily appended to the 
amine 10 by standard acylation techniques, for example those highlighted in March 
J. "Advanced Organic Chemistry", 3rd ed.; John Wiley & Sons: New York, i985fp 
370-375, to give additional examples of 12. If it is desired that R 13 be H, then the 

appended fe^-butyldimethylsflyl protecting group of selected examples of 12 is_ 

removed employing appropriate conditions, such as those noted in Greene, T. wT 
Wuts, P. G. M. "Protective Groups in Organic Synthesis", 2nd ed.; John Wiley & 
Sons: New York, 1991, especially aqueous hydrofluoric acid in acetonitrile at 
ambient temperature, to give the corresponding alcohol. The compounds of structure 

12 (R 13 = H, alkyl, optionally substituted phenyl) represent examples of azetidine- 
substituted oxazolidinone antibacterial agents of Formula I, which are the subject of 

25 this invention. 

The azetidine-containing oxazolidinones 12, themselves examples of 
antibacterial agents of structural Formula i, can be further elaborated to additional 
compounds of Formula i and also examples of structural Formula ii as shown in 
Chart III. For example, 12 (R 13 = H) can be oxidized to the corresponding 

30 azetidinone 13 by reacting it with catalytic tetra-n-propylammonium perruthenate in 
the presence of TV-methylmorpholine N-oxide and molecular sieves in 
acetonitrile/dichloromethane. Compound 13 is an example of an antibacterial agent 
of structural Formula ii. The ketone moiety of 13 is amenable to further 

, modmcationr^ . . 

35 described in March, J, "Advanced Organic Chemistry-", 4th ed.: John Wiley & Sok S : 
^ NewYork^l^ ' ; 
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Oximes 14 (for example, R 6 = NOH and NOCH 3 ) are readily prepared by reacting 
13 with, for example, hydroxylamine hydrochloride or methoxylamine hydrochloride 
in the presence of a suitable base, such as pyridine, and in an appropriate solvent, 
for instance methanol, at ambient temperature. Various hydrazone derivatives (R° 
5 = NNHR 7 ) can be prepared by reacting 13 with hydrazines, as described in Greene, 
T. W.; Wuts, P. G.M. "Protective Groups in Organic Synthesis", 2nd ed.; John Wiley 

&~SonsrNe w York , 19 91, p 212 21 3 and^arch^^dv^ced-Xtegam^ — 

4th ed.; John Wiley & Sons: New York, 1992; p 904-905. Imines 14 (R 6 = N-alkyl or 
N-aryl) are synthesized by treating 13 with primary amines, as described in March, 
10 J. "Advanced Organic Chemistry", 4th ed.; John Wiley & Sons: New York, 1992; p 
896-897. Olefinic derivatives (14: R 6 ■ CR n R 12 ) are prepared by reacting 13 with 
various olefinating reagents, such as phosphorus ylides and the like, which are 
known to one skilled in the art. Representative examples are described in March, J. 
"Advanced Organic Chemistry", 4th ed.; John Wiley & Sons: New York, 1992; p 956- 
15 963. For the case where R 6 is CF 2 this would involve treatment of ketone 13 with 
(NaO^CCF 2 Cl) Bodium~difluofo^ as described in 

Tetrahedron-Letters 1964, p 1461. The resulting olefinic bond can be reduced by 
catalytic hydrogenation or other methods known to one skilled in the art to furnish 
examples of structural Formula i. Other compounds of structure 14, for example 
20 cyclic and acyclic ketals and dithio ketals, can be prepared by reacting compound 13 
with diols, dithiols, alcohols or thiols under conditions, for example, described in 
Greene, T. W.; Wuts, P. G. M. "Protective Groups in Organic Synthesis-, 2nd ed.; 
John Wiley & Sons: New York, 1991, p 177-207. Compound 12 (R 13 = H) can also 
be converted to various derivatives 15 (R 16 = optionally substituted acyl, 
25 alkoxycarbonyl, carboxamide, etc.) by treatment of 12 with various carbonyl 

derivatives, such as anhydrides, alkyl chloroformates , isocyanates and the like, in 
the presence of appropriate bases, and in suitable solvents known to one skilled in 
the art. Compounds 14 and 15 represent examples of oxazolidinone antibacterial 
agents of structural Formula i and ii. 
30 Charts IV-V1 outline procedures to prepare examples of structural Formula i 

wherein R 1 is a group other than OR'. As shown in Chart IV, the mesylate 16, 
obtained by reacting azetidinol starting material 1 with methanesulfonyl chloride in 
the presence of triethylamine and dichloromethane, is reacted with a variety of 
; n ticieophilefs For exiairip ammonia, prim^ amines or 

* * " 35 secondary ariiines affords 3-anunba4etiditres of -structure ; 17/ Similarly, treatment of 
16 with thi61ate8'or ^aiude provides the adducts 18 and 19, respectively. 
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Compound 19 can be reduced with lithium aluminum hydride and the like to the 
corresp onding 3-(aminomethyl)azetidine 20. Compound 19 can also be converted to 
the carboxylate derivative 2Tf Wose" sTdUedln the art can further transform Ihe 
carboxylate moiety of 21 to the corresponding carboxamide or various acyl groups 

5 which, after further elaboration, comprise additional examples of antibacterial 

agents of structural Formula i. Compounds 17 and 20 can be further N-alkylated by 

procedures k n own to one skilled in the art, includin g treatmen t of 17 and 20 with 



10 



alkyl halides or tosylates in the presence of a suitable base. Alternatively, selected 
alkyl groups can be appended on the nitrogen of 17 and 20 by a reductive alkylation 
procedure as described in March, J. "Advanced Organic Chemistry", 4th ed.; John 
Wiley & Sons: New York, 1992; p 898-900. In the cases of amino intermediates 17 ) 
and 20, when a free NH is present, it is necessary to protect these moieties to enable 
some subsequent reactions to proceed uneventfully. The amino group can be 
converted to the corresponding t-butyl carbamate (BOC), benzyl carbamate (Cbz), 
15 trifluoroacetamide, or phthalimide derivatives and the like, as required, employing 

procedures^eseribed-m-Greene^ 



SynthesislV2nd ed.; John Wiley & Sons: New York, 1991. p 309 -403. The 
benzhydryl protecting group of 17-21 is then removed by hydrogenolysis in the 



20 



presence of a suitable catalyst, for example p^adiumliydroxide on carbon, and in 
the presence of a mineral acid, for example hydrochloric acid, to give the 
intermediate azetidines 22 (R 1 not OR 7 ). 



Chart V outlines the elaboration of intermediate azetidines 22 to examples of 
structural Formula i (R 1 not OR 7 ). The chemistry is essentially identical to that 3 
described in Chart I. Compound 22 is initially converted to the nitrobenzene 

25 derivative 23. Reduction and conversion to carbamates of structure 24 is 

accomplished as described previously. As described in Chart I, intermediate 24 is 
elaborated to the optically active 5-(hydroxymethyl)oxazolidinone 25. Application of 
procedures outlined in Chart II then allows for conversion of 25 to compounds of 
structure 26. Removal of any appended protecting groups, for example BOC groups 

30 on compounds where R 1 is amino, is achieved by methods known to one skilled in 
the art, for instance those described in Greene, T. W.; Wuts, P. G. M. "Protective 
Groups in Organic Synthesis", 2nd ed.; John Wiley & Sons: New York, 1991. The 
resultant free amino group can then be N-alkylated or N-acylated, if desired, to give 
additional , compounds of structure 26. which are examples of oxazolidinone 

35 antibacterial agents of structural Formula i 

j Chart VI depicts a vanation pf the^chemistry outlined m Chart IV wherein v 
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the hvdroxyazetidinylphehyloxazolidinone intermediate 12 (R AO = OH) is converted 



to the corresponding mesylate 27 by the action of methanesulfonyl chloride in the 



presence of a suitable base, such as triethylamine, and in an appropriate solvent, Tor 
example dichloromethane. The same nucleophilic displacements described in Chart 
5 IV for the mesylate 16 can be carried out on the more functionalized mesylate 27 to 

give compounds 28-30. Employing procedures similar to those described in Chart 
IV, 30 can be^onverted-to the-compounds 31 a nd 32 . Com po unds 28-32 a re_ 



examples of oxazolidinone antibacterial agents of structural Formula i, which are 
the subject of this invention. It will be apparent to one skilled in the art that 
10 compounds 28-32 are merely representative examples and are themselves amenable 
to further chemical modification to give additional examples of structural Formula i. 

Chart VII outlines procedures to prepare compounds of structural Formula 
iii. 2-Azetidinones of structure 33 are treated with an appropriate base, for example 
sodium hydride, in a suitable solvent, for instance THF, to give a deprotonated 
15 intermediate which is then reacted with a functionalized nitrobenzene derivative 4 
~~(X - halbgimr 

that appropriate protecting groups, for example those described in Greene, T. W.; 
JVute, P. G. M. "Protective Groups in Organic Synthesis", 2nd ed.; John Wiley & 



Sons: New York, 1991, are required for selected R 18 and R 19 substituents of 
20 compound 33. Intermediate 34 can be converted via steps outlined in Charts I and 
II to compounds of structure 35, themselves examples of structural Formula iii, 
which are the subject of this invention. Alternatively, the azetidinyl-substituted 
intermediate 36, prepared via procedures outlined in Charts I and II, is oxidized to 
the corresponding azetidinone 35 (R 17 = O) with, for example, catalytic ruthenium 
25 tetroxide in the presence of a suitable oxidant, such as sodium metaperiodate, and in 
a suitable solvent sytem, for example ethyl acetate/water. To prepare examples of 
compound 35 where R 17 is S, selected azetidinone intermediates are reacted with 
La wesson's reagent or the like. 

Examples of azetindinyl-phenyloxazolidinones that can be prepared as part of 

30 this invention are as follows: 

1* (S)-N^[3-[3-fluoro^-(3-methoxy-l-azetidinyl)phenyl]-2-oxo-5- 

oxazoUdinyl]methyl]acetamide 
35 oxazoUdinyl]methyl]acetaiiude 
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3» (SVN-[[3-[3-fluoro-4-[3-[N-(2-nuoroethyl)-N-methylanu 



azetidinyl]phenyl]-2-oxo-5-oxazolidiny]]methyl]acetamide 



4. (S)-N-[[3-[3-nuoro-4-(3-oxo- l-azetidinyl)phenyl]-2-oxo-5- 
5 oxazolidinyl]methyl]acetamide 



oxazolidinyl]methyl]acetamide 

10 6. (SVN4[3-[3-nuoro-4-(3-me1^oxy-3-methyl-l-azeUdinyl)^ 

oxazolidinyl]methyl]acetamide ^ 

7. (SVN4[3-[3-nuoro^-(3-hydro^ 
oxazolidinyl]methyl]aeetamide 



15 



8r ^ 

oxazolidinyl3methyl]acetamide 



9. (S>-N-[[3-[3-fluoro-4-<3-hydro^ ~ 
20 oxazolidinyl]methyl]acetamide 

10. (SVN-[[3-[3-fluoro^-(3-meth^^ 

oxazolidinyl]methyl]acetamide ... ) 

25 11. N-[[3-[3-nuoro-4-(3-me^ 

oxazolidinyl]methyl]acetamide 

12. (SVN-[[3-[3-nuoro^-(3,3-dime^ 
oxazolidinyljmethyljacetamide 

30 

13. (S)-N«[[3-[3-fluore^ 
oxazolidinyl]methyl)acetamide 

: 

35 oxazolidinyljmethyllacetamide . ' \ \ 
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15. N -[[343-fluoro^[(2S >-methyl-3>o xo>l-azetidinyl]phenyl]-2- oxo-(5S)- ^ 
oxazolidinyl]methyl)acetamide ; • • 



16. N-[[3-[3-fluoro^-l3^mefo^ 
5 (5S)^)xa2olidinyl]methyl]acetamide 

17; N-[[3 - [3.fluor o^43-^ethoxyra 

( 5S)-oxa2olidinyl]methyl]acetamide 

10 18. (S>-N-[[3-[3-fluoio^43^difluoroniethylene)rl-az.eti 
oxazolidinyl]methyl]acetamide 

19. (S)-N-[[3-[3-fluoro^-[3^methoxym^ 
oxazolidinyl]methyl]acetamide 

15 

oxazolidinyl]methyl]acetamide 



21. (SVN-[[3-[3-fluoro^-t3^methoxyaminoVl-azetidinyl)phenyl]-2^xo-5- 
20 oxazolidinyl]methyl]acetamide 

22. N-[[343-fluoro^42,4-dimethyl-3K>xo-l-azetidinyl]phenyl]-2H>xo^5S)- 
oxazolidinyllmethyljacetamide 

25 23. N4[3-[3-fluoro^42,4-dimeth^ 

(5SVoxazolidinyl]methyl]acetamidc 

24. N4t3-[3-fluorM-[2,4-dim^ 
oxazolidinyl]methyl]acetamide 

30 

25. (SVN-[[3-[341uoro^-[(3S)-m^ 
oxazolidinyl]methyl]acetamide 



V •;• 4 



•• 26 » S)-N4[3-{3-IIiioro^4(3Jl)-methioxy-(2S t-methylr l-azetidinyllphenyl]-2-oxo-5- 
35 o3cazolidinyl]methyl]acetanud6 - 
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27, tSl-N4[343-nuoro^(3S>^ 



Qxazolidinyl]methyl]acetamide 



28. (S)-N-t[3-[3-fluoro-4-[(3i2)-hydroxy.(2S)-inethyl-l-a2etidinyl]phenyl]-2-oxo-5- 
5 oxazolidinyljmethyljacetamide 

29 " (S>N.[[3-[3.fluoro-4-(3-fluoro-l. a 7.et.idin yi)p JiepvI1.2^xo-5-ox a 7.nb 

methyl]acetamide 

10 30 - (5)-N-{[3-[3-nuoro^-[3-nuoro-(2R)-methyl.l-azetidinyl}phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

31. ^)-N-tt3-[3-auoro-4-[3-fluoro-(25)-methyl-l-a2etidinyl3phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

15 



-22-. (5)-N4[3-[3-nuoro^-[3-[(hydroxyacetyl)amino3-l.a2etidinyl}phenyl]-2-oxo-5- 



oxazolidinyl]methyl]acetamide 



33. (S)-N-[[3-[3-fluoro^-[3-t(methanesulfonyl)^ 
20 oxazolidinyljmethyljacetamide 

34. (S)-N-[[3-[3-nuoro-4-[3-[(formyl)amino]-l-azetidinyl]phenyl]-2-oxo-5. 
oxazolidinyl]methyl]acetamide 

25 35. (S)-N-[[3-[3-nuoro-4-[3.[(acetyl)amino]-l-azetidinyl]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

36. (SVN-ttS-tS-fluoi^-rS-tCmethoxycarb^nyUaininoJ-l-azetidinyllphenylJ^^xo-S^ 
oxazolidinyljmethyl]acetamide 

30 

37. (S).N-t[3-[3.nuoro^-[3-[0>enzyloxycarbonyl)amino]-l-azetidinylJphenyl]-2K)xo- 
5-oxazolidinyl]methyljacetamide 

Pyrrolidinvl-Phenvlnyagolidinonfts; 

h The present invention discloses novel substituted pyrroiidinyl phenyloxazolidinones 
35 according to the structural Formulas iv and v* above. The compounds are useful 

antimicrobial } agents, effective against a number of human and veterinary pathogens 
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particularly aerobic ftram.pri^itive bacteria, including multi ply-antbiotic resistan t 
staphyl»^«*' and streptococci, as well as anaerobic organisms such as bacteroides 
and Clostridia species, and acid-fast organisms such as Mycobacterium tuberculosis 
and other mycobacterium species. 

The most preferred compounds in this series would be prepared as the 
optically pure enantiomers having the (S)- configuration according to the Cahn- 
Ingold-Prelog notation at C5 of the oxazolidinone ring. Opticallrpure-material- 



20 



could be prepared by one of a number of asymmetric syntheses or by resolution from 
a racemic modification by selective crystallization of a salt from, for example, the 
10 racemic modification of intermediate amine 11 (as described in Chart XII)-with-an 
appropriate optically active acid such as dibenzoyl tartarate or 10-camphorsulfonic 
acid, followed by treatment with base to afford the optically active amine. Although 
the (S)- enantiomer of this series of compounds is preferred since it is 
pharmacologically active as an antibacterial, the racemic modification is also useful 
15 in the same manner as the pure (S^ enantiomer; the difference being that twice as 

much racemic material is required to elicit the same anWacterial effect. In ' ~ 

addition, it will be apparent to one skilled in the art that when a chiral center is 

_ present on th» p yrrolidine moiety of compo unds of structural Formula iv and v that 

diastereoisomers are possible. These diastereomers, either in the racemic or 
configurationally enriched forms, are also within the scope of the compounds of 
Formulas iv and v of this invention. 

The preferred method of preparation for the pyrrolidinyl 
phenyloxazolidinones of Formula iv and v in enantiomerically pure form is depicted 
in Charts XI-XTX. Charts XI - XDC contain generic structural representations for the 
25 preparation of the various compounds of the invention centered around the core 
cyclic structure wherein Q is iv or v. 

As shown in Chart XI, derivatives of structure 1, either commercially 
available or prepared by modification of literature methods, (US 4,753,953) can be 
protected with a diol, such as ethylene glycol, under conditions of acid catalysis with 
30 azeotropic removal of water to form the acetal 2. The N-benzyl group of 2 is then 
removed by hydrogenolysis in the presence of a noble metal catalyst, such as 
palladium on carbon or pauadium hydroxide on ^ to give 

the pyrrolidine derivative 3. Pyrrolidine derivative 3 can be treated with a 
nitrobenzene derivative 4 (Y = halogen 5r trmuoromethanesulfonate) hi a suitable >"' 
35 base and solvent combination, for example dibasic potassium phosphate in DMSO, 
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group of 5 is then reduced by catalytic hydrogenation in the presence of catalysts 



such as palladium on carbon or W-2 Raney nickel in a suitable solvent, such as ethyl 
acetate or tetrahydrofuran (THF) to give the aniline derivative 6. When THF is 
used as the solvent for this reduction, it is not necessary to remove the catalyst by 

5 filtration or isolate aniline derivative 6 but merely to purge the reaction vessel with 
an inert gas such as nitrogen add saturated aqueous sodium bicarbonate solution 

and-treat^the-resulting cooled m i x tu re wit h e i t h er he nzyl^r_metiiyl^hloroformate^a- 



give the corresponding benzyl (R 14 = CH 2 Ph) or methyl carbamate (R 14 = CH 3 ) 
derivatives 7. Either of the carbamate derivatives 7 can be deprotonated with a 
10 lithium base such as n-butyllithixun t lithium diisopropyl amide (LDA), or Hthium 

bis(trimethylsilyl)amide (LHMDS), in a suitable solvent, such as THF, N, N- O 
dimethylformamide (DMF), or mixtures thereof, at a suitable temperature, such as 
-78°C to -40°C to give a lithiated intermediate which is directly treated with 
commercially available (RM-)-glycidyl butyrate. Warming this reaction mixture to 
15 ambient temperature then affords the (hydroxymethyDoxazolidinones 8 in highly 

"enantiomerically enriched form; 

As shown in Chart XII, compound 8 can be converted to the corresponding 
mesyl ate (R 15 « CH 3 ) or tosylate (R 15 * p-CH 3 C 6 H 4 ) by treatment with 
methanesulfonyl chloride in the presence of triethylamine or pyridine or p- 
20 toluenesulfonyl chloride in the presence of pyridine. The resulting sulfonate 
derivative 9 can then be treated with an alkalai metal azide such as sodium or 
potassium azide in an aprotic dipolar solvent such as DMF or N-methylpyrrolidinone 
(NMP) with an optional catalyst such as 18-crown-6 at a temperature in the range of - 
50-90°C to afford azide 10. The azide 10 can be reduced to the corresponding amin e 
25 11 by hydrogenation in the presence of a palladium, platinum or nickel catalyst, in 
an appropriate solvent such as ethyl acetate, THF, or methanol. Alternatively, azide 
10 can be reduced by treatment with triphenylphoshine or other trivalent 
phosphorus compounds in a solvent such as THF, followed by addition of water. 
Amine 11 can also be prepared by treatment of sulfonate 9 with potassium 
30 phthalimidate in DMF at 40-90°C or in refluxing acetonitrile to afford the 

phthalimide 12 which is then deprotected by treatment, for example, with aqueous 
methylamine in refluxing ethanol affording 11. A more direct route to amine 11 is 
the treatment of sulfonate 9 with aqueous ammonia solution in an isopropyl alcohol- 
• - ?^T^ 

35 then kcylat^d by i^actioiis well-known to those skilled in the art to give^ H ^ V 
< a(^laininoiiethyl)px^oUdi^on^ 13. For example, amine 11 can be 
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tMatedivrithjaiLj^cid chloride or anhy dride in the presence of a base such as pyridine 
or triethyl amin e at temperatures ranging from -4 (M0 Q C to provide the acyl 
derivative 13 (B? = optionally substituted alkyl). It can be seen that under similar 
reaction conditions that other acyl derivatives, such as carbamates, can be readily 

5 prepared. Finally, treatment of 13 with aqueous acid, such as p-toluenesulfonic acid 
in aqueous acetone, will hydrolyze the acetal functionality to afford the 

corresponding carbonyl derivative-14-which represente-a^ 



substituted antibacterial agents of Formula iv. It can be seen by those skilled in the 
art that other embodiments of a compound of Formula iv can be prepared from 14. 
10 Reaction of 14 with Lawesson's reagent or other alternative reagents such as 

hydrogen sulfide would afford the thioketone derivative 15 (R° = S). Oximes (R = 
NHOH or NHOCH 3 ) can be prepared from 14 by treatment with either 
hydroxylamine hydrochloride or methoxy amine hydrochloride in the presence of a 
base such as pyridine or sodium acetate in a solvent such as methanol. Hydrazone 
15 derivatives (R 6 = NNHR 12 ) can be prepared by treatment of 14 with hydrazine 

derivatives. Similarly, imines (R^'NR 12 ! can be prepared by treatment of 14 with" 
a primary amin e. Olefinic derivatives (R 6 = CR^R 1 -) can be prepared by treatment 
nf 14 with various olefinati on reagents s u ch as phosphorus ylides (Wittig reagents), 



phosphonate esters (Horner-Emmons Reagents) or other reagents known to those 
20 skilled in the art. It can easily be seen that reduction of the olefinic bond by 
catalytic hydrogenation or other methods will provide examples of structural 
Formula v. 

Charts XIII-XV outline the preparation of examples of structural Formula v 
wherein R 1 = OR 7 , R 3 = H and n » 0. As shown in Chart XIII, intermediate 1, 
25 described in Chart XI is reduced to the alcohol 16 by treatment with any of a 

number of standard hydride reducing agents such as sodium borohydride, lithium 
aluminum hydride or the like, the benzyl protecting group of 16 can then be 
subsequently removed by hydrogenolysis using a catalyst such as palladium 
hydroxide on carbon, or 10% palladium on carbon to give amino alcohol 17. It must 
be noted here that some examples of 17 may be commercially available, but the 
possibility of the de novo synthesis of 17 must be considered, in order to include 
more complex examples of high antibacterial interest. Amino alcohol 17 can then be 
allowed to react with a nitrobehzene derivative such as 4 (Y = halogen or 
trifluoroiriethanesiilfo in the presence of an appropriate base such as dibasic 

35 pota^i^p^ ' 

te^4ratu^ln t6 afford 18. It bfe ^ ^ 



30 
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skilled in the art that subsequent transformations of 18 will require that the 



hydroxy! group be protected. This can be accomplished, for example, by preparation 



of the tert-butyldim^Vi sWi ether 19(R -~SMCH^Bul by treatment of 18^vrith 
tert-butyldimethylchlorosilane in the presence of a base such as imidazole or 
5 diisopropylethyl amine, optionally in the presence of 4-dimethylaminopyridine as a 
catalyst, in a suitable solvent such as DMF, THF, or dichloromethane. The nitro 
group of 19 ca n be reduc e d b y hy drog en a r i o n in r h p prp sence-of-a-catalyst^such-as 
10% palladium on carbon or W-2 Raney nickel in a solvent such as THF or ethyl 
acetate to give aniline derivative 20. Aniline derivative 20 is not routinely isolated 
but is directly treated with saturated sodium bicarbonate and an alkyl chloroformate 
derivative such as benzyl chloroformate or methyl chloroformate to give the 
corresponding benzyl (R 14 = CHjjPh) or methyl (R 14 = CH 3 ) carbamate derivative 
21. Carbamate derivative 21 can then be deprotonated by a base such as n- 
butyllithium or lithium diisopropylamide (LDA) or lithium bis(trimethylsilyljamide 
15 (LHMDS) in a solvent such as THF or DMF or mixtures thereof, at a temperature in 
the range-78°C to ~40°C to give a lithiated derivative-whicbris treated with the 



10 



commercially available (RM-)-glycidyl butyrate_ The resulting mixture is then 
warmed to ambient temperature to directly afford the 



(hydroxymethyi)oxazolidinones 22. 



20 



It can be seen by those skilled in the art that intermediate oxazolidinone 22 
can be used in a number of ways to prepare various embodiments of compounds of 
structural Formula iv. As Shown in Chart XTV, oxazolidinone 22 can be converted 
to < acylaminomethy)oxazoUdinone 23 by a sequence of reactions identical with that 
used to convert compound 8 to compound 13 in Chart XII. The protecting group of 
25 23 (R = Si(CH 3 ) 2 t-Bu) can be removed by standard methods known to those skilled 
in the art, such as treatment with tetrabutylammonium fluoride in THF to afford 
alcohol 24, which is an example of a compound of structural Formula v. Compound 
24 can be converted to a number of derivatives 23 (R = R 7 - optionally substituted 
acyl, alkoxycarbonyl, carboxamide, etc.) by treatment with various carbonyl 
30 derivatives, such as anhydrides, acyl chlorides, alkyl and aryl chloroformates, 

isocyanates, and the like, using appropriate bases and catalysts in suitable solvents 
known to one skilled in the art. Thus, compounds 23 and 24 represent examples of 
oxazolidinone antibacterial agents of structural Formula v. 
%y>$z~~?s.zv;k^<ri% Another useAolmtermed^te is illustrated in Chart XV. <As% 

35 shown, 22 (R = Si(CH 3 ) 2 t-Bu) can be protected; for example, by treatment with terf 
w;, : - m . butydiphenylchlorosilane and an, appropriate base such as dlisopropylethylaimne 
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and a catalys t such as 4-dimethylaminopyridine in a suitable s olvent, such as 



dichloromethahe; THF, or the like to give bis-protected derivative 25 (R m Si(CH 3 ) 2 t- 
Bu/R 1 = SiPhgt-Bu). Bis-prbtected derivative 25 is selectively deprotected to 
remove the tert-butyldimethylsilyl ether protecting group by treatment with acetic 
5 acid using a co-solvent of water and THF in a variety of proportions at temperatures 

in the range 50-100°C to afford alcohol 26. Alcohol 26 can be alkylated on the 
unprotected ^iydroxyhgroup-by-tre atment with a suitable4>ase^such as sodium 



hydride, in a dipolar aprotic solvent such as THF, DMF or the like, in the presence 
of an alkyl halide such as methyl iodide or its substituted derivatives to give silyl 
10 ether 25 (R = R 7 = straight or branched chain alkyl, R 1 = SiPh 2 t-Bu). The silicon 
protecting group of 25 can then be removed by treatment with tetrabutylaminonium 
fluoride in a solvent such as THF to afford alcohol 27 (R = straight or branched 
chain alkyl). Alcohol 27 can then be converted to (acylaminomethyDoxazolidinone 
derivative 28 (R 7 - straight or branched chain alkyl) by a sequence of reactions 
15 identical with that used to convert 8 to 13 in Chart XII. (Acrylaminomethyl) 
oxMoldinone derivative 27 is an example ofan bxa2oldin?)ne antibacterial" 

strucural Formula v. 

Chart s XVI-XIX outline the preparation of examples of structural Formula v 



where R 1 is the substituted amino moiety. Chart XVI oulines the case where R 1 = 
20 NHR and n == 0. As shown, aminopyrrolidine 29, either available commercially or 
prepared by methods well known in the art optionally protected as either the 
trifluoroacetamide (R = COCF 3 ) or the tert-butoxycarbonyl derivative (R = COgf-Bu) 
is hydrogenolyzed in the presence of a suitable catalyst such as palladium hydroxide 
on carbon in an appropriate solvent such as methanol to remove the benzyl 
25 protecting group affording pyrrolidine 30. Pyrrolidine 30 can be reacted with a 

nitroaromatic compound such as 4 in the presence of a statable base, such as dibasic 
potassium phosphate, in an appropriate solvent, such as dimethyl sulfoxide (DMSO) 
or DMF to afford displacement product 31. The nitro group of 31 is reduced by 
hydrogenation in the presence of 10% palladium on carbon or W-2 Raney nickel in a 
30 suitable solvent such as THF or ethyl acetate to afford aniline derivative 32. The 
anilin e derivative 32 is not routinely isolated, but generally is treated directly with 
^ ismd an alkyl chloroformate derivative such as 

benzyl chloroformate or methyl chloroformate to afford the corresponding benzyl 
(R 14 = CH 2 Ph) or methyl (R 14 = CHg) cart 33, In the esse where 

35 33 is protected by an acyl ^erivatave; it is necessary to remove the protecting group - 
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derivative 34. Amine 34 is then treated with a dialkyl urea derivative, such as N , 
N-dimethyl urea or N, N-dibenzyl urea in the presence of formaldehyde under ^ 
conditions pioneered by K£app7eiqT 2 lo^ dimethyl (R * CHg) or 

dibenzyl (R = CH 2 Ph) triazone derivative 35. Triazone 35 can then be deprotonated 
5 with a base such as n-butyllithium, lithium diisopropylamide (LDA) or lithium 
bis(trimethylsilyl)amide in a solvent such as DMF or mixtures of DMF and THF at 

temperatures in the range of -78° to -4Q°C to ffiv* a mpUtad derivative which i= 

directly treated with commercially available (RM-)-glycidyl butyrate. The resulting 
mixture is then warmed to ambient temperature to afford 
10 (hydroxymethyl)oxazolidinone 36. 

Chart XVII describes the conversion of triazone derivative 36 to compounds of 0 
Formula v. As shown, triazone derivative 36 can be converted to 
(acylaminomethyl)oxazolidinone 37 by means identical to those used to convert 
compound 8 to 13 in Chart XII. The triazone group of 37 can be removed by 
15 hydrolysis with aqueous hydrochloric acid or treatment with saturated ammonium 
- chloride solution to afford amine 38. Compound 38 can-be converted-to a number of 
carbonyl derviatives 39 (R = optionally substituted alkyl, alkoxy, alkylamino, etc.) by 
treatment with various carbonyl derivatives, such as acyl chlorides, anhydrides, , 
al^l and aryl chloroformatesT isocyanates "and : theUke, using appropriate bases and 
20 catalysts in suitable solvents known to one skilled in the art. In addition, compound 
38 can be converted into a number of alkyl derivatives 40 (R = optionally substituted 
straight or branched chain alkyl) by treatment with an appropriate aldehyde or 
ketone in the presence of hydrogen gas and a catalyst such as 10% palladium on ' 
carbon or a reagent such as sodium cyanoborohydride in a protic solvent such as 
25 methanol. Alternatively, 38 could be treated with an optionally substituted alkyl 
halide in the presence of a base audi as sodium carbonate in a suitable solvent such 
as THF or acetonitrile, optionally in the presence of water. Thus prepared, 
compounds 39 and 40 constitute examples of compounds of Formula v where n = 0. 

Chart XVm describes the preparation of examples of compounds of structural 
30 Formula v where R 3 = H, R 1 = NR 8 R 9 and n = 1. As shown, pyrroUdine derivative 
41, available by known methods, la « 3 optionally protected as either the 
trifluoroacetamide (R = COCFg) or the tert-butoxycarbonyl derivative (R = CO^-Bu) 
is debenzylated by hydrogenolysis in tiie presence of a catalyst such as palladium 
i hydroxide. on carbon, or 10% palladium on^carbon^in a suitable gottf^H!- ^yfo-jfc^r-r-^--"- 
35 methanol to afford 42. PyrroUdme 42 can be allowed to react with a nitrobenzene 
derivative such as 4 in.the presence, of a haws, such-as dibasic potassium phosphate. 
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i n a poWftnt such as di methyl sulfoxide (DMSO) to afford th e aromatic displacem ent 
product 43: Aryl pyrrolidine 43 can b e reduced by hydrogen ation in the presence of 



a catalyst, such as 10% palladium on carbon or W-2 Raney nickel in a solvent such 
as THF or ethyl acetate to afford aniline derivative 44. Aniline derivative 44 is not 
5 routinely isolated, but is generally treated directly with saturated sodium 
bicarbonate solution and an alkyl chloroformate such as benzyl or methyl 

14 pTT 'DV*\ Vk 1 ^T?14 

chloroformate to afford the c orresponding-benzyl-tR — =-CH 2 Ph) or methyl (K 

=CH 3 ) carbamate derivative 45. In the case where 45 is protected as an acyl 
derivative, it is necessary to remove the protecting group by appropriate means well- 
10 known to those skilled in the art to afford primary amine derivative 46. Amine 46 
is then treated with a dialkyl urea derivative, such as N, N'-dimethyl urea or N, N'- 
dibenzyl urea in the presence of formaldehyde under conditions pioneered by Knapp, 
et al 2 to afford either the dimethyl (R = CH 3 ) or the dibenzyl (R = Crl^h) triazone 
derivative 47. Triazone 47 can be deprotonated with a base such as n-butyUithium, 
15 lithium diisopropylamide (LDA), or Lithium bis(trimethylsilyl)amide in a solvent 
such as DMF or mixtures of DMF and THF at temperatures in the range of -78° to 
-40°C T6 give a lithiated derivative which is directly treated with commercially 

qva tt*h1«> fRU-Vglvcidvl butyrate. The resulti ng mixture is then warmed to ambient 

temperature to afford the (hydroxymethyl)oxazokdinone 48. 
20 Chart XDC describes the conversion of triazone derivative 48 to compounds of 

structural Formula v. As shown, triazone derivative 48 can be converted to 
(acylaminomethyl)oxazoUdinone 49 by means identical with those used to convert 
compound 8 to 13 in Chart XII. The triazone group of 49 can be removed by 
hydrolysis with aqueous hydrochloric acid solution or treatment with hot saturated 
25 ammonium chloride solution to afford amine 50. Amine 50 can then be converted 
into a number of carbonyl derivatives 51 (R - optionally substituted alkyl, alkoxy, 
alkylamino, etc.) by treatment with various carbonyl derivatives, such as acyl 
chlorides, anhydrides, alkyl and aryl chloroformates, isocyanates, and the like, using 
appropriate bases and catalysts, in suitable solvents known to one skilled in the art. 
30 In addition, amine 50 can be converted into a number of alkyl derivatives 52 (R = 
optionally substituted straight or branched chain alkyl) by treatment of 50 with an 
appropriate aldehyde or ketone in the presence ofhydrogen gas and a catalyst such 
as 10% palladium on carbon or a reagent such as sodium cyanoborohydride in a 
- f L protic solvent such as methanol. Alternatively, 50 could be treated with an 
35 optionaUy substituted alkyl halide in the presence of a base such as sodium 



WO 96/13502 PCT/US95/10992 

-24- 

presence of water to afford 52. Thus prepared, compounds 51 and 52 constitute 



examples of oxazolidinone antibacterial agents of structural Formula v, where n =1. 



It will be apparent to those skilled in the art that the described synthetic 
procedures are merely representative in nature and that alternative synthetic 
5 processes are known, for example some of those described in the cited references. 

Examples of pyrrolidinyl-phenyloxazolidinones that can be prepared as part 

of this invention -are-as4bllowst- = 



1. (S)-N-[[3-[3-Fluoro-4-(3K)xopyrrolidinyl)phenyl3-2-oxo-5- 
oxazolidinyllmethyllacetamide 



10 



2. (S)-N-[[3-[3-Fluoro^^3-oxo-4-methylpyrroUdinyl)phenyl]-2-oxo-5- 
oxazolidinyllmethyllacetamide 

3. (S)-N-[[3-[3-Fluoro-4-(2,4-dimeth^ 
15 oxazolidinyllmethyllacetamide 



4. (S)-N-[[3-[3-Fluoro^-(2,2-dimethyl-3-oxopyrroUdinyl)phenyU 
oxazolidinyllmethyllacetamide 



20 5. (S)-N-[[3-[3-Fluoro^4,4-dimeth^ 
oxazolidinyllmethyllacetamide 

6. (S)-N-[[3-[3-Fluoro^2 f 4-dimetfiyl^ 
oxazolidinyllmethyllacetamide 

25 

7. (S)-N-[[343-Fluoro^3-isonitro^ 
oxazolidinyllmethyllacetamide 

8. (S>-N-[[3-[3-Fluorc>-4-<0-met^^ 
30 oxazolidinyllmethyllacetamide 

9. (S)W^ 
oxazolidinyllmethyllacetamide 

: : - r \ -35 . ... . ;;; 

* 1 * i ; 10. (S)-N-[[3-f3-Fluoro^ 



norjrv /wo qr-i:wk>ai i -> . 
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oxazolidinyllmethyllacetamide 



11. (S)-N-[[343-Fluoro^^tran5-3-hydroxy^-methylpyrrolidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

5 

12. (S)-N-[[3-t3-Fluoro^^3-inethoxypyrrolidinyl)phenyl]-2-oxo-5- 
oxazoHdmylfrnethylJaeetamide- 



13. (S)-N^[3-[3-Fluoro^^cifi-3,4-dihydroxypyiToUdinyl)phenyl]-2-oxo-5- 
10 oxazolidinyljmethyllacetamide 

14. (S)-N4[343-Fluoro^^ron5-3,4^ydroxypyrroUdinyl)pheny^2-oxo-5- 
oxazolidinyHmcthyllacetamide 

15 15. (S>N-tt3-l3-Fluoro^K3^ydroxyacetylamino)pyrroUdinyl)phenyl]-2^xo-5- 
" "o^bU"dinyl]metlryl]a^taTiiid« 



16. (S)-N-[[3-[3-Fluoro^-[3^phenylmethoxyacetylaiiiino)pyrroUdinyl]phenyl]-2- 



oxo-5-oxazolidinyl]methyl]acetamide 

20 

17. (S)-N-[t3-[3-Fluoro^^3^methoxyace1ylamino)pyrix)Udinyl)phenyl]-2-oxo-5- 
oxazolidinylftnethyllacetamide 

18. (S)-N4[3-[3-Fluoro^^3^metho^carbonylamino)pym>Udinyl)phenyl]-2-oxo-5- 
25 oxazolidinyl]methyl]acetainide 

19. (SVN-K3-[3-Fluoro^3^ethoxycart>ony^ 
oxazolidinyl]methyl]acetainide 

30 20. (SVN4[3-[3-Fluoro^^«s-3^phenylmethoxyace1ylainino)-4- 

methylpym>Hdinyl>phenyl]-2^xo-5^xazoUdinyllmethyl3acetaniide 

21 (S)-N-[[3-[34^uoro^cts-^ 

'• •• ■ 2^xo-5^xazolidinyl]methyl]acetamide : . " • . r.-/\ 

35 • " , - '; ' - / • - . : - • ■ . 

v " 22.' <siW[343-Fhidi^4cis*34meth^ j ? 
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phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 



237 IST-W 

phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

5 

24. (S)-N-[[3-[3-Fluoro^-(cis-3-(etJioxy^ 

ph en yl]-2-oxo-5-oxazoUdinyl3methyl]acetamide 

25. (S)-N-[[3-t3-Fluoro^*ro^ 

10 methylpyrroUdinyl)phenyl]-2-oxc>-5-o^ 

26. (SVN-[[3-[3-Fluoro^-<*rons-3-(hydo^^ 
phenyl]-2-oxo-5-oxazolidinyl]methyljacetamide 

15 27. (S)-N4[3-[3-Fluoro^-(tTOns-3-(mcthoxyacetylaminoM-m 

phenyl3^2^xo^^>xazolidinyl3methyl]acetomide — 



28. (S)-N-[[3-[3-Fluoro-4-(tra7is-3^methoxycaTbonylaminoM 

" 'xnetEyl^ 

20 

29. (S)-N-[[3-[3-Fluoro-4-<mxiw-3^ethoxycarbonylaininoV4- 
methylpyjroUdinyl)phenyl]-2-oxo-5^ 

j • 

30. (SVN-[[3-[3-Fluoro-4-(3-(phenylmeto^ 

25 phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

31. (S)-N-t[3-[3-Fluoro-4-<3-<hydrox^ 
oxo-5-oxazolidinyl]methyl]acetamide 

30 32. (S)-N-[[3-[3-Fluoro^^^ 

oxo-5-oxazolidinyl]methyl]acetamide 

33. (S)-N-[[3-[3-Flupro-4-(3-(methoxycarbpnylamin 

-r^-«- ■"- 35 ■ • ; • " : , : . , V^.,-- "V"":. .'['Jl V7 UX^- ; 7://7 ; 7 
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nv o-S.oxazolidinyl)methyl3acetamide 



35. (S)-N4[343-Fluor6^^cts-3^phenylmethoxyacetylamino)methyl-4- 
methylpyrrolidinyl)phenyl]-2^xo-5K)xa2oUdinyl]methyl]acetainide 

5 

36. (S)-N-[t3-[3-FIuoro-4-(cis-3-(hydroxyacetylamino)methyl-4- 

RO-5-Gxazolidmyl jmeth- yll a cet ^ m i d ft 



37. (S)-N4[343-Fl\ioro^^cis-3^methoxyacetylainiiio)methyl-4- 
10 me thylpyrroUdinyl)phenyl)-2-©xo-5-©xa^^ 

38. (S)-N4t3-[3-Fluoro^^cis-3^methoxycarbonylanuno)inethyl-4- 
methylpyrroUdinyl)phenyl3-2-oxo-5-oxazolidinyl]methyl]acetamide 

15 39. (SVN-t[3-[3-Fluon>-4-(cis-3-(ethoxycaA^^ 
sthylpyrroMdinyDpKe^ 



met 



40. (S>N-[[3^3-Fluoro^-(tran^-3-(phenylmethoxyacetylainino)methyl-4- 
sthylpyrroUdinyl)phenyl]-2-oxo-5-oxa2oHdinyl]methyl]acetamide 



met 



20 

41. (S)-N-[[343-Fluoro^^fron5-3^hydroxyacetylainino)methyl-4- 

sthylpyrroUdmyl)phenyl]-2^xo-5K>xazoUdinyl)methyl]acetamide 



met 



42. (S>N-U3-[3-Fluoro^^tmns-3Hmethoxyacetylamino)methyl-4- 

25 me thylpyrroUdinyl)phenyl]-2-oxo.5-oxazolidinyl]methyl]acetamide 

43. (S)-N-[[343-Fluoro^^*mns-3Hmethoxycarbonylamino)methyl-4- 
metiiylpyrroUdinyl)phenyl]-2-oxo-5-oxa2oUdinyl]methyl]acetainide 

30 44. (SVN4[343-Fluoro^^tmns-34ethoxycarbonylainino)methyl-4- 

methylpyrroUdinyl)phenyl]-2^xo-5^xazoUdinyl]methyl]acetamide 

45. (S)-N-l[3-[3-Fluoro^4«rans-3^phenylmethoxy)acetylainin<>-4- 

• hydroxypyrrolidinyl}phenyl>2^^ 

35 ' 

* 16 (SVN-t[3i[3-Fluoro^^tmnsr3HmethQxyacetylamino)-4- , , v ^ 
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hydroxypyrrolidinyl)phenyl]-2-oxo-5-oxM^ 



47. (S)-N-[[3-t3-Fluoro-4-^ 
hydroxypyrrolidinyl)phenyl]-2-oxo-5-oxazolidm^ 

5 

48. (S)-N-[[3-[3-Fluoro-4-(iran5-3-(ethoxycarbonylaminoM- 

hydrn*y pyrrolidiny l)phenyl1 -2-oxo-^^ 

Antibacterial Activity 

The oxazolidinone antibacterial agents of this invention have useful activity 

10 against a variety of organisms. The in vitro activity of compounds of this invention 
can be assessed by standard testing procedures such as the determination of 
minimum inhibitory concentration (MIC) by agar dilution as described in "Methods 
for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically" 
(MFT) published Jan. 1983 by the National Committee for Clinical Laboratory 

15 Standards, 771 East Lancaster Avenue, Villanova, Pennsylvania 19084, USA. The 

activily^f^selected-compounds-oft^is-inventi 

^Streptococcus pneumoniae are shown in Table 1. _ _ 
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Table 1 



Minimum Inhibitory Concentration (|ig/mL) 



5 


Example No. 


S. aureus UC® 9213 


S. pneumoniae UC* 9912 








2 




1 


: 4 .. 




.... 




2 


4 


2 


3 


16 


8 




4 


1 


0.5 


10 


5 


4 


1 ■ 




6 


8 


4 


- - - 7. - 


8 


2 












8 


32^ — 


8 




8— 


2 


15 
20 


- 9 — | 








10 


2 


1 


11 


4 


2 




12 


8 


2 




13 


16 


2 




14 


4 


1 




1 15 


16 


2 




1 16 


8 


1 




vancomycin 
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A slurry of sodium hydride (0.440 g of a 60% dispersion in oil, 11.0 mmol) in 



dry tetrahydrofuran (125 mL) under nitrogen was [ cooled with an ice bath to 0 °C 



ancFtre ~ 
min. After stirring 30 min at 0 °C, iodomethane (1.490 g, 0.654 mL, 10.5 mmol) was 
5 added. When the addition was completed, the cooling bath was removed and the 
reaction mixture allowed to warm to ambient temperature overnight. The reaction 
mixture was p o ured into pH 7 phosphate buffer and extracted with ethyl acetate. 



The combined organic extracts were washed with brine, dried over sodium sulfate, 
filtered and concentrated under reduced pressure. The crude product was 
10 chromatographed over silica gel (300 mL) packed with dichloromethane, elu ting with 

a gradient of 1-10% ethyl acetate/dichloromethane. Concentration of appropriate ^ 
fractions afforded 2.081 g (82%) of the title compound as a pale yellow syrup with 
MS(EI) 253 (M + ). 

Step 2: ^-fluoro-4-(3-methoxv-l-a2etidinvl)nitroben2ene 
15 A solution of Hdiphenylmethyl)-3«methoxyazetidine (2.000 g, 7.91 mmol) in 
25 % tetrahydrofuran/ethanol (100 mL) wastreated with_5_N LHCLX5 .0-xnLXand 



palladium hydroxide on carbon (Pear iman's catalyst, 0.500 g). The mixture was 
shaken on a Parr apparatus under 45 psi of H 2 . After 16 h some starting material 
still remainedby TLC analysis (silica gel, 6% acetbnitffle^ An additional 

20 0.500 g of Pearlman's catalyst was added and the hydrogenolysis continued a further 
16 h t at which time the reaction appeared to be complete. The reaction mixture was 
filtered through Celite® and the filtrate concentrated under reduced pressure to an 
amber oil. This material was dissolved in dimethyl sulfoxide (30 mL) and treated 
with dipotassium hydrogen phosphate (6.88 g, 39.6 mmol) and 3,4- 
25 difluoronitrobenzene (1.05 mL, 9.49 mmol). The reaction mixture was stirred at 
ambient temperature for 16 h, at which time TLC analysis (silica gel, 6% 
acetonitrile/chloroform) revealed the reaction to be complete. The reaction mixture 
was diluted with water (150 mL) and extracted with chloroform (3 x 40 mL). The 
combined organic extracts were washed with water (3 x 25 mL) and brine, dried over 
30 sodium sulfate, filtered and concentrated in vacuo to give a crude product. 

Purification was accomplished by chromatography over silica gel (100 g), eluting 
with a gradient of 0-1% acetonitrile/chloroform. Concentration of appropriate 
fractions then afforded 1.50 g (84%) of the title compound as a bright yellow solid 
with mp 57.5-58 °C and MS(E1) 226 (M* V - 
ft+- r a- L N4r a rhnhenzvloxv^ 
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mmol) in 1:1 methanol/tetrahydrofuran (35 mL) was treated with 10% palladium on 
carbon and then ammonium formate (1.26 g, 19.9 mmol) at room temperature. After 



20 min the color of the reaction mixture changed from yellow to colorless. The 
reaction mixture was filtered through Gelite® and the filtrate concentrated under 
5 reduced pressure. The recovered oil was immediately dissolved in 3:1 acetone/water 

(25 mL) and treated with potassium carbonate (2.75 g, 19,9 mmol) and benzyl 
chloroform ate (1 . 31 mL, 8.30 m mol^-After-30 min TL C a nal y s is (6% 



acetonitrile/chloroform) revealed the reaction to be complete. The reaction mixture 
was extracted with chloroform (3 x 20 mL). The combined organic extracts were 
10 washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo to a 
purple oil. This material was chromatographed over silica gel (100 g), eluting with a 
gradient of 1-3% acetonitrile/chloroform, to give, after concentration of appropriate 
fractions, 1.24 g (56%) of the title compound as an off-white solid with mp 95-96.5 °C 
and MS(EI) 330 (M+). 
15 Step 4: fKVf3>r3>fiu nro-4^3-methoxv>l-azetidinvl)Dhenvl1-2-oxo-5- 
o^azolTai^ ylllWetlianol 



A solution of N-<carbobenzyloxy)-3-fluoro^-(3-m 
(0.865 g, 2.62 mmol) in dry tetrahydrofuran (10 mL) was cooled to -78 °C under a 
nitrogen atmosphere and treated with n-butyllithium (L65 mL of a 1.6 M solution in 
20 hexanes, 2.65 mmol). After stirring at -78 °C for 15 min, the reaction mixture was 
treated with IRVglycidyl butyrate (0.374 mL, 2.65 mmol). The cooling bath was 
then removed and the reaction mixture allowed to warm to ambient temperature. 
After 1 h the reaction was judged complete by TLC analysis. The reaction mixture 
was quenched by the addition of saturated aqueous ammonium chloride (0.5 mL) 
25 and concentrated under reduced pressure to a yellow solid. Chromatography over 
silica gel (10 g), eluting with a gradient of 1-2% methanol/chloroform afforded, after 
concentration of appropriate fractions, 0.530 g (68%) of the title compound as an off- 
white solid with mp 131-132 °C and MS(EI) 296 <M + ). 
Step 5: (PVrra^3-flii oro^^3>methQxv>l>azetidinvl)Dhenvl1-2-oxo-5- 

30 o™*nlidinvl1methvl1meth aneaulfonate 

A solution of (J?>[3-[3-auoro^^3-methoxy-l-azetidinyl)phenyl]-2-oxo^- 
bxazolidinyllmethanol (0.492 g, 1.66 mmol) in dry dichloromethane (25 mL) under a 
mitogen atmosphere was cooled with an ice bath to 0 °C and treated with 
^^ylaniirie (0:254 and then methanesulfonyl chloride (0.141 mL, 

7L'M& mmol). Afte* 1 h at O °C;Tl^^Biysi& (10% methahol/chloroforta) reveialed the 
to: b^tbxri^^ washed wth water and briiie, , ; . 
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dried over sodium sulfate, filtered and concentrated in vacuo to a white solid. 



Chromatography over silica gel (100 g), eluting with a gradient of 1-3% 



me thanoVchloroform afforded, after concentration of appropriate fractions, 0.601 g 
(97%) of the title compound as a white solid with mp 122.5-123.5 °C and MS(EI) 374 
5 <M + ). 

Step 6: fJ?Vrr3-f3-fluoro>4>(3-methoxv-l-azetidinviyphenvn-2>oyn>f>> 
oxazolidinvnmethvnazide ____ 



( R H[3- [ 3-fluoro-4 -( 3-methoxy- 1-azetidiny 1 )phenyl]-2-oxo-5- 
oxazolidinyl]methyl]methanesulfonate (0.508 g, 1.36 mmol) was combined with 
10 sodium azide (0.106 g f 1.63 mmol) in N,N-dimetiiylformamide (4 mL). The reaction 

mixture was heated to 65 °C under a nitrogen atmosphere. After 2 hours, a small i ^ 
amount of the starting mesylate still remained by TLC analysis (5% 
methanol/chloroform). An additional 0.044 g of sodium azide was added and the 
reaction heated for a further 1.5 h, at which time TLC revealed the reaction to be 
15 complete. The reaction mixture was filtered and concentrated in vacuo. The residue 
was-c&rematographed over-silica gel (25 -g)j-elutin g with a gradient of 1-3% — 



methanol/chloroform. Appropriate fractions wer^combined and concentrated in 
vacuo to furnish 0.426 g (98%) of the title compound as an off-white solid. An 



analytical sample was prepared by recrystallization of this material from 3:1 ethyl 
20 acetate/hexane to give a white solid with mp 111-112.5 °C and MS(EI) 321 (M+). 
Step 7: (SVN-fr3-f3-nuoro-4-(3-methoxv-l^a2etidinvl>Dhe nvlV2-oxD>5- 
QxazQlidinYllmethYllacetamide 

A solution of (J?M[3-[3-fluoro-4-( 3-methoxy- l-azetidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl)azide (0.393 g, 1.22 mmol) in 5:1 methanol/dichloromethane (20 
25 mL) was treated with 10% palladium on carbon (0.030 g) under a nitrogen stream. 
The atmosphere was then replaced with hydrogen (balloon). After stirring 3 hours 
under hydrogen, the reduction was judged to be complete by TLC analysis (5% 
methanol/chloroform). The reaction mixture was filtered through Celite® and 
concentrated under reduced pressure. The crude 5-(aminomethyl)oxazolidinone was 
30 dissolved in dichloromethane (15 mL) and treated with pyridine (0.118 mL, 1.46 
mmol) and acetic anhydride (0.138 mL, 1.46 mmol) under a nitrogen atmosphere at 
ambient temperature. After 2 h, the reaction was judged to be complete by TLC. 
The reaction mixture was washed with water and brine, dried over sodium sulfate, 
v; filtered and concentrated unte 
35 ^ (50 g); eluting with a gradient of 1-3% methanol/chloroform, afforded, after 
t rconcentxa 
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i as a white s olid. An analytical sample, prepared by recrystallization from 2:1 ethyl 
acetate/hexane, was a white solid with mp 160-161.5 °C and MS(EI) 337 (M + ). 



EXAMPLE 2: r.9VN.rr3-r3-n nnro^43-hvdroxv-l-a2etidinvl)phenvll-2-cxQ-5- 
nvaTolidin vnTngthvllacetamide 

Step 1: 3.niioTO-4^ a->ivHmyv.1.a7.etidinvnnitroben2ene 

^Biphenylmethyl>3-azetidino1 hydrochloride (2J1QQ_ g,_7.29 mmol) was 



dissolved in methanol (75 mL) and treated with 6N HC1 (1.20 mL, 7.29 mmol). 
Palladium hydroxide on carbon (0.200 g) was then added under a nitrogen stream. 
10 The reaction mixture was then shaken on a Parr apparatus under 40 psi of H 2 - 
After 16 h, TLC analysis (5% methanol/chloroform) revealed the starting material 
was consumed. The reaction mixture was filtered through Celite® and concentrated 
under reduced pressure to an amber oil. This material was dissolved in 
dimethylsulfoxide (29 mL) and the atmosphere replaced with nitrogen. Dipotassium 
15 hydrogen phosphate (5.07 g, 29.2 mmol) was added followed by 3,4- 

difluoronitrbbenzene (0.966 mL, 8.75 mmol). The mixture was stirred at ambient 

temperature under nitrogen.- After 3 h, TLC analysis (5% methanol/chloroform)__ 
revealed the reaction to be complete. The reaction mixture was diluted with water 
(250 mL) and extracted with chloroform (4 x 50 mL). The combined organic extracts 
20 were washed with water (2 x 50 mL) and brine, dried over sodium sulfate, filtered 
and concentrated in vacuo to give a yellow solid. Chromatography over silica gel 
( 100 g), eluting with a gradient of 3-7% acetonitrile/chloroform afforded, after 
concentration of appropriate fractions, 1.00 g (65%) of the title compound as an 
orange solid with mp 130.5-132 °C and MS(EI) 2 12 <M+). 
25 Step 2: AJjUftert-huW ldimethvlsri^^ 

A solution of 3-flUoro-4-<3-hydroxy-l-azetidinyl)nitrobenzene (5.51 g, 26.0 
mmol) in N,N-dimethylformamide (104 mL) under nitrogen was cooled to 0 °C with 
an ice bath and treated with imidazole (1.86 g, 27.3 mmol) and then <ert- 
butyldimethylsilyl chloride (4.12 g, 27.3 mmol). The reaction mixture was stirred at 
30 0 °C for 30 min and then at room temperature overnight. TLC analysis (5% 

methanol/chloroform) at this time revealed a small amount of starting material still 
remained. An additional amount of tert-butyldimethylsilyl chloride (0.392 g) was 
added After stirring overnight, TLC analysis indicated the reaction was complete. 
The reaction mixture was diluted with water (50Q mL) and extracted with 
35 dichlorometharie (4 x70 tnL) The combined organic extracts were washed with 
£ v 4 water and bnhe, dried over sodium sulfate,, filtered a^d concentrated under reduced 
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pressure to a yellow solid. Chromatography over silica gel (200 g), eluting with 5% 
arid ^ T 
6.30 g T74%TofIfie^^ r 
MS(EI) 326 (M + ). 
5 Step 3: N4carbobenzvloxvM-r3-f(tert-bufrrid^ 
fluoroaniline 

■ 4-[3-[(te^Butyldimeth^ (1,00 g> 

3.07 mmol) was combined with 10% palladium on carbon (0.100 g) in 3:1 
tetrahydrofor an/water (25 mL) under a nitrogen atmosphere. The atmosphere was 
10 replaced with hydrogen (balloon) by repeated evacuation and filling. After 2 h the 

initial yellow color of the reaction solution disappeared and TLC analysis (15% ethyl i '^J 
acetate/hexane) revealed the reduction to be complete. The reaction mixture was 
filtered through Celite and the filtrate immediately placed under a nitrogen 
atmosphere and treated with sodium bicarbonate (1.41 g, 16.8 mmol) and benzyl 
15 chloroformate (0.528 mL, 3.69 mmol). After 30 min at ambient temperature, TLC 

analy^is415%jsthyl_acetetefo the_reaction Jwas_complete_-The 

reaction mixture was concentrated under reduced pressure to an off-white solid. 
Cromatography over silica gel (125 g), eluting with a gradient of 5-30% ethyl 
'~.aoe^te/Eexane7~aX^rded v after concentratioITof appropriateTractions, D.565 "g (43%) 
20 of the title compound as a white solid with mp 91-93 *C and MS(EI) 430 (M + ). 
Step 4: (iiU3-f4-r3-f(tert-but^ 

2-gxo-5^xazolidinyllmethanQl 

A solution of N^carboben2yloxyM43-[(terf-butyldimethylsilylx^xy]-l-azetidinyl]-3- . 3 
fluoroaniline (6.30 g, 14.7 mmol) in dry tetrahydrofuran (100 mL ) under a nitrogen 
25 atmosphere was cooled to -78 °C and treated with n-butyllithium (9.16 mL of a 1.6 
M solution in hexanes, 14.7 mmol). When the addition was complete, the reaction 
mixture was stirred at -78 °C for 15 min and then treated with (#)-glycidyl butyrate 
(2.21 mL, 14.7 mmol). After completion of the addition, the cooling bath was 
removed and the reaction mixture allowed to stir at ambient temperature for 1.5 h. 
30 After this time, saturated aqueous ammonium chloride (20 mL) was added. After 3 
min, saturated aqueous sodium bicarbonate (10 mL) was added to the reaction 
mixture and the organic solvent removed by rotary evaporation under reduced 
pressure. Dichlorometh^ne (100 mL) was added and the mixture washed with water 
r- f. and.brine.i ^e oi^anic layer was dried oyer s siilfate, filtered and v 

35 concentrated in vacuo. Chromatography over silica gel ( 200 g), eluting with a 

j^ient^ of ^pprtop^ate 
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fra ctions, 4.39 g (75%) of t he title compound as an o ff-white solid with m p 183-186 

° C and MS(EI) 3 96 (M+). - _____ _ 

Step 5: r7?Vff3-f4-r3-r^Prt-hiitvld iTnethvlsilvl)oyv1-l-a2etidinvl1-3-fluorophenvll- 

^. nyft-S-nya ^lidinynrnftthvllmethanftaAilfonate 

5 Crude (J?)-[3-[4-l3-[(ter<-butyldimethylsilyl)oxy)- l-azetidinyl]-3-fluorophenyl]- 

2-oxo-5-oxazolidinyl3methanol (5.38 g, 13.6 mmol) was dissolved in dry 

dicWororoethane-(?0^ nL), cool e d to 0 °C with an ice bath^and treated Jvith — 

triethylamine (2.08 mL, 14.9 mmol) and then methanesulfonyl chloride (1.15 mL, 
14.9 mmol). After 30 min at 0 °C, the reaction was complete by TLC analysis (5% 

10 methanol/chloroform). The reaction mixture was washed with saturated aqueous 
sodium bicarbonate, water and brine, dried over sodium sulfate, filtered and 
concentrated under reduced pressure to an off-white solid. An analytical sample, 
prepared by triturating the crude product with isopropanol and diethyl ether, 
followed by filtration and drying in vacuo, afforded an off-white solid with mp 142- 

15 145 °C and MS(EI) 474 (M+). 

Step 6: fffUI3-f4-rre T?^4ttitvldiffi^^ 

2-QTTft-S-oicfly nlidinvnmethvllazide 
Crude («)-[[3-[4-[3-[ (ter<-butyldimethyl3uyl)oxy}-l-a2etidinyl]-3-fluorophenyl]- 

2-oxo-5-oxa2olidinyl]methyl]methane8ulfonate (9.42 mmol) was dissolved in dry N,N- 
20 dimethylformamide (50 mL) and treated with sodium azide (4.42 g, 68.0 mmol) at 
ambient temperature. The reaction mixture was warmed to 65 °C under nitrogen 
for 4 h. TLC analysis (5% methanol/chloroform) at this time revealed the reaction to 
be complete. The reaction mixture was diluted with ethyl acetate (100 mL) and 
washed with water (3 x 25 mL) and brine, dried over sodium sulfate, filtered and 
25 concentrated in vacuo to an amber solid. Chromatography over silica gel (125 g), 
eluting with a gradient of 10-20% ethyl acetate/hexane, afforded, after concentration 
of appropriate fractions, 2.21 g (56% for 3 steps) of the title azide as a white solid 
with mp 121-122.5 °C and MS(EI) 421 (M + ). 

Step 7: f.<?VN4r3-r4-ra -rf^rt.hiii^1diTn e thvL<rilvl)oxvl-l-azetidinvl1-3- 
30 finnT^nhenvn.9.^xr>-f)^o iray.nlidinvnmet,hvnflcetflTnidft 

A solution of (J2Hl3-[4-[3-[(tert-butyldimethylsUyl)oxy]-l-azetidinyll-3- 
flubrophenyl]-2-6xo-5-oxazoUdmyl]methyl]azide (2.04 g, 4.85 mmol) in 1:1 ethyl 
acetate/metbanol (200 mL) was treated with 10% palladium on carbon (0.300 g) 
2 under a nitrogen stream. The atmosphere was then replaced with H 2 (balloon) by 
35 repeated evacuation 1 and filling. After 3 h, TLC analysis (5% methanol/chloroforni) * ■ 
^ * ' • " revlaled the reduction to be complete/ The^reaction inixture was filtered through r v 4 ^ 
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Celite and the filtrate concentrated under reduced pressure to a white solid. The 
crude- 5^Tniiix?methyl^oxa2olidinone-wasndiB8olved iTrdichi oromethane 

— - cooled-^o^^^G-trader^^ 

5.33 mmol) and acetic anhydride (0.503 mL, 5.33 mmol). After 30 min at 0 °C, the 

5 acetylation was complete by TLC (5% methanol/chloroform). The reaction mixture 
was washed with water and brine, dried over sodium sulfate, filtered and 
concen trated in vacuo to give the crude product as a tan solid. Chromatography 



over silica gel (125 g), eluting with a gradient of 1-3% methanol/chloroform, afforded, 
after concentration of appropriate fractions, 1.77 g (84%) of the title compound as a 
10 white solid with mp 183.5-184 °C and MS(EI) 437 (M + ). 
Stc P 8; (SyN-fr3-r3-nuoro-4-(3-hv^ 

oxazolidinvnmethv1W«»t^Tni/* f 

An acetonitrile (55 mL) solution of (S)-N-[[3-[4-[3-[(tert- 
butyldimethylsuyl)oxy]-l-a2eridinyll-3-fiuorophenyl]-2-oxo-5- 
15 oxazolidinyljmethyljacetamide (1.23 g, 2.81 mmol) in a polypropylene bottle was 

treated wit h 38% aqueous hydrofluoric ac id (15 mL) at ambie n t temperature. TLC 

analysis revealed the deprotection to be complete after 3 h. The reaction mixture 
was diluted with water (15 mL) and neutralized with solid sodium bicarbonate. 
^dditienalHvater-wa^dd<d^0^nL)-and Ae mixture- extracted-witii chloroform. 



20 



The combined organic extracts were washed with water and brine, dried over 
sodium sulfate, filtered and concentrated in vacuo to give the title oxazolidinone 
antibacterial agent as an off-white solid with mp 174-177 °C and MS(EI) 323 (M*). 

EXAMPLE 3: (fi)-N-fr3-f3-flnon>-4^ 

25 azetidinvl)Dhenvl1-2-oxo-5-oxazn1iHinvl>m«»thv narPt^miH < > 

Ste P 15 l-(DiDhenvlinethvlV3-rN42-flu 0 ro^thviVK. me thvlpminni aT | ftlf1inf 

l-(Diphenylmethyl)-3-<methylamino)azetidine (5.00 g, 19.8 mmol) was 
combined with potassium carbonate (16.4 g, 119 mmol) and 2-fluoroethyl tosylate 
(6.50 g, 29.8 mmol) in 6% water/acetonitrile (200 mL). The mixture was heated to 

30 reflux temperature under a nitrogen atmosphere. After 3 h at reflux, TLC analysis 
(5% methanol/chloroform) revealed a small amount of starting material remained. 
An additional 1.8 g of 2-fluoroethyl tosylate was added and the reaction mixture 
refluxed a furhter 2 h. The reaction mixture was cooled to ambient temperature and 
concentrated under reduced pressure. Chromatography over silica gel (200 g), 

3f . e h * tin ? wi ? h a gradient of 1-5% acetonit^e/chloroform, afforded, after concentration; 
- , ff ap ?~f^f te / racyons ' 4 -07 g,(69f ) of the title compound as an amber syrup with . • 
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IR 1598, 1452, 1362, 1029 cm" 1 . 



Step 2: jUluriro^-rsUN^ 



flTfttidinynnitrobenzene 
A Parr bottle was charged with l-(Diphenylmethyi)-3-[N-(2-fluoroethyl)-N- 
methylaminolazetidine (3.88 g, 13.0 mmol) and 25% tetrahydrofuran/ethanol (130 
mL). Palladium hydroxide on carbon (1.9 g) was then added under a nitrogen 
stream. T he mixture ™»« th en shake n on a Parr apparatus under 45 psi of H 2 » 



After 20 hours, TLC analysis (5% methanol/chloroform) reavealed the hydrogenolysis 
to be complete. The reaction mixture was filtered through Celite® and concentrated 
10 under reduced pressure to a colorless oil. This material was dissolved in dimethyl 
sulfoxide (50 mL) and treated with dipotassium hydrogen phosphate (13.6 g, 78.0 
mmol) followed by 3,4-difluoronitrobenzene (1.72 mL, 15.6 mmol). The reaction 
mixture was then stirred at ambient temperature and reaction progress monitored 
by TLC analysis (5% methanol/chloroform). After 4 hours, the reaction mixture was 
15 added to H 2 0 (500 mL) and extracted with dichloromethane (4 x 75 mL). The 
"combined organic extracts were^washed-witihHwatei^and-brine f -dried over sodium 



sulfate, filtered and concentrated in vacuo to a yellow syrup. Chromatography over 
silica gel (200 g), eluting with a gradient 0-2.5% acetonitrile/dichloromethane, 



afforded, after concentration of appropriate fractions, 2.87 g (81%) of the title 
20 compound as a yellow solid with mp 46.5-48 °C and MS(FAB) 272 (M + H) + . 
Step 3: fl-tattohfiMXl^ 
n7 ; f tiHinvnaniline 
A solution of 3-fluoro-4-[3-[N^2-fluoroethylVN-methylamino]-l- 
azetidinyllnitrobenzene (2.66 g, 9.82 mmol) in 2:1 tetrahydrofuraiv r water (50 mL) 
25 and acetic acid (2.0 mL) was treated with 10% palladium/carbon under a nitrogen 

str eam . The atmosphere was replaced with H 2 (balloon) by repeated evacuation and 
filling and the reaction mixture stirred under H 2 overnight. TLC analysis (6% 
acetonitrile/chloroform) at this time revealed the reduction to be complete. The 
reaction mixture was filtered through Celite®. Exposure to air was minimiz ed since 
30 a purple color rapidly developed under these conditions. The filtrate was cooled 
with an ice bath to ca. 0 °C and treated with potassium carbonate (6.8 g, 49 mmol) 
and benzylchloroformate (L63 mL, 10.3 mmol). The reaction mixture was stirred at 
ca. 6°C for 1 h and then warmed to room temperature over 30 min. TLC analysis 
(6% acetonitrile/chloroform) at this time revealed the reaction to be complete. The 
35 reaction mixtiire w^s * diluted * with water (200 mL) and extracted with chloroform ( 3 
x 75 mL). The combined brgaiaic extracts were gashed with, wate^ and brine, dried 
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over sodium sulfate, filtered and concentrated in vacuo to a dark amber syrup. 



Chromatography over silica gel (200 g), eluting with a gradient of 1-3% 



methanol/chloroform, afforded, after concentration of appropriate fractions, 3.71 g 
(100%) of the title compound as an amber syrup. An analytical sample was 
5 prepared by an additional chromatographic purification to give a light amber solid 
with mp 57-59 °C and MS(EI) 375 (M+). 

Step 4: (i?)-N-r3-f3-fluoTO^^^ 

a2etidinvIlDhenvlV2-oxo-5-oxa2olidinvnmethAno1 
A solution of N-(carbobenzyloxy)-3-fluoro-4-t3-[N-(2-fluoroethyl)-N- 
10 methylaminol-l-azetidinyl]aniline (3.38 g, 9.01 mmol) in dry tetrahydrofuran (40 

mL) under nitrogen was cooled to -78°C £ind treated with n-butyllithium (5.69 mL of 
a 1.6 M solution in hexane, 9.10 mmol). The reaction mixture was warmed to -40°C 
and then recooled to -78 °G and treated with (i?)-glycidyl butyrate (1.29 mL, 9.10 
mmol). When the addition was completed, the reaction mixture was allowed to 
15 warm to ambient temperature. After 1 h, the reaction appeared to be complete by 

-TLG-analysis (5% metha^ 

saturated aqueous ammonium chloride (1 mL), diluted with water (100 mL), and 
extracted with chloroform (3 x 50 mL). The combined organic extracts were washed 



with water and brine, dried over sodium sulfate, filtered and concentrated under 
20 reduced pressure to an amber syrup. Chromatography over silica gel (200 g), eluting 
with a gradient of 1-4% methanol/chloroform, afforded, after concentration of 
approriate fractions, 1.69 g (55%) of the title compound as an off-white solid with mp 
124-125 °C and MS(EI) 341 (M + ). ) 
Step 5: (gVrr3-r4-r3-rN42-nuoro^^ 
25 fluorophenvlV2-oxo-5-oxazolidinvlTmethvl1meth anesulfonflte 

A solution of (fl)-N-[3-[3-fluoro^-[3-[N-(2-fluoroethyl)-N-metliylamino]-l- 
azetidinyl]phenyl]-2-oxo-&oxazolidinyl]methanol (1.40 g, 4.11 mmol) in dry 
dichloromethane (16 mL) was treated with triethylamine (0.628 mL, 4.52 mmol) and 
then cooled to 0 °C under a nitrogen atmosphere. Methanesulfonyl chloride (0.348 
30 mL, 4.52 mmol) was then added and the mixture stirred at 0 °C. TLC analysis (5% 
methanol/chloroform) after 2 h revealed a small amount of starting material still 
remained; An additional portion of metiianesulfonyl chloride (0.100 mL, 1.30 mmol) 
was added and the reaction continued a further 1 h at 0 °G. The reaction mixture 
^ V ; was washed with sato^ bicarbonate^ dried over soditim siilfate 

35 filtered and concentrated m uacuo 1 to give 1,88 g (100%) of tlie UUe cdmpoiind as a 
.* ' light oi^ge sohd. ^ indicated this material was of high quMityJ ^ 
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An analytical sample was prepared by chromatographing 200 mg of the crude 
product over silica gel (10 g), eluting with a gradient of 1-4% methanol/chloroform, 
to afford, after concentration of appropriate fractions, 99 mg of the title compound as 
an off-white solid with nip 96.5-98 °C and MS(EI) 419 (M + ). 
5 Step 6: fRVrra-r4-r3-rN^2-fluoro^ t>ivlVN.methvlamino1-l-a2etidinvn-3- 
flnoronhenv n-2-f>-iro-R-oxfl7.o1idinvninethvllazide 

A solution of (PV [ [a-[443- rN-f2-fluoroethvl)-N-met h ylanunol-l-a2etidinyl]-3- 

fluorophenyl]-2-oxo-5-oxazolidinyl3methyl]methanesulfonate ( 1.65 g, 3.94 mmol) in 
dry N,N-dimethylformamide ( 15 mL) was treated with solid sodium azide (0.768 g, 
10 11.8 mmol). The reaction mixture was then heated to 65 °C under a nitrogen 
atmosphere. After 3 h, TLC analysis (5% methanol/chloroform) revealed a small 
amount of starting mesylate still remained. An additional portion of sodium azide 
(0.256 g, 3.94 mmol) was added and the reaction mixture heated at 65 °C for lh. 
The reaction mixture was cooled to ambient temperature, filtered and concentrated 
15 under reduced pressure. The residue was chromatographed over silica gel ( 100 g), 

^^g^^^^^lg^^f^^ 

appropriate fractions, 1.24 g (86%) of the title compound as an off-white solid with 
mp 60-63 °C and MS(EI) 366 (M + ). 

Step li ~ f gt-N.rr a.ra-flnoro-4^ 3-fN-( 2-fluoroethvl VN-methvlaminoVT 
20 a ^tidinvl1p hpnvn-2^xfhf^^ 

A solution of (i?)-[[3-t4-t3-[N-(2-fluon)ethyl)-N-methylamino]-l-azetidinyl]-3- 
auorophenyl)-2-oxo-5-oxazoUdinyl)methyl]azide (1.14 g, 3.11 mol) in methanol (20 
mL) was treated with 10%' palladium/carbon (0.114 g) under a nitrogen stream. The 
atmosphere was replaced with H 2 (balloon) by repeated evacuation and filling . After 
25 2.5 h, TLC analysis (5% methanol/chloroform) revealed the reduction to be complete. 
The reaction mixture was filtered through Celite® and the filtrate concentrated in 
vacuo to an off-white solid. This material was dissolved in dichloromethane (20 mL) 
and treated with pyridine (0.264 mL, 3.27 mmol) and acetic anhydride (0.309 mL, 
3.27 mmol) under nitrogen. After 30 min TLC analysis (5% methanol/chloroform) 
30 indicated the acetylation to be complete, the reaction mixture was washed with 

water and brine, dried over sodium sulfate, filtered and concentrated under reduced 
pressure to give an amber oil. Chromatography over silica gel (125 g), eluting with 
a gradient of 1-4% methanol/chloroform, afforded, after concentration of appropriate 

! : 3o sofid with mp 125:5-127 °C and MS(EI) 382 (M + ). •- '<'■■:■ ^ >^ - v 
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EXAMPLE 4: (SVN-fr3-f3-flnoro-4-f3-ovo.l. fly< >tni nv iv D h e nvn.9.nv^.^ 



A solution of TS )=N-[[3^3--fluof^-{3-hydroxy-l-a2etidinyl)pHenyl]-2-ox^5- 
oxazolidinyl]methyl]acetamide (EXAMPLE 2, 0.440 g, 1.36 mmol) in 10% 
5 acetonitrile/dichloromethane (100 mL) was treated with powdered 4 angstrom 
molecular sieves (0.682 g), 4-methylmorpholine JV-oxide (0.319 g, 2.72 mmol) and 
then tetra-n-propylammonium perruthenate (0.024 g, Q.068 mmol) at ambient 



10 



temperature. After stirring 1.5 hours at ambient temperature, TLC analysis (10% 
methanol/chloroform) revealed a small amount of starting alcohol still remained. 
The addition of more 4-methylmorpholine iV-oxide did not consume the starting 
material. The reaction mixture was concentrated under reduced pressure to a dark 
purple solid which was then chromatographed over silica gel (20 g), eluting with a 
gradient of 1-3.5% methanol/chloroform, to afford, after concentration of appropriate 
fractions, 0.204 g (47%) of the title oxazolidinone antibacterial agent as a white solid 
15 with mp 192-193 °C and MS(EI) 321 (M + ). 



EXAMPLE5: fgVN-fr3-r3-fli)oro-4-r3-fmethoxviTninoVi- a r^ dinvnnh^vn.9. 

oxo-5-oxazolidinvlhnethvHacetamiHp 

A solution of 0SlN-[[3-[3-nuoro^^ 

20 oxazoudinyl]methyl]acetamide (EXAMPLE 4, 0.200 g, 0.623 mmol) in 5% 

methanol/dichloromethane (10 mL) was treated with pyridine (0.201 mL, 2.49 mmol) 

and then methoxylamine hydrochloride (0.052 g, 0.623 mmol) at ambient 

temperature. After 1.5 hours, TLC analysis (10% methanol/chloroform) revealed the 

reaction to be complete. The reaction mixture was concentrated under reduced 

25 pressure to a white solid. Cromatography over silica gel (10 g), eluting wiht a 

gradient of 1-3% methanol/chloroform, afforded, after concentration of appropriate 

fractions, 0.204 g (94%) of the title oxazolidinone antibacterial agent as an off-white 

solid. Another synthetic run provided material with mp 189-192 °C and MS(EI) 350 
(M+) 

30 

EXAMPLE 6: (SVN-rr3-r3-fluoro^-(3-methoxv.3.m^^ 
oxo-5-oxazolidinvnmethvnacfttaTniHi> 

Step 1: l-(diphenvlmethvlV3-TTiethr>yv.a- me thv1flTPtiHinp 

^ slurry .of IKdiphenylmeth^^^ hydrochloride (5.00 g, 

:35 : 17 2v mm ol) in : dry tetrahydroftu*an,(2p.amL) .^as cooled with an ice bath to 0 °Q ahdl 
•? f^yftWlh ^9 ^ disperaicm on pUi 51.8 mmol) under- 



nor.m- <-wo qri3vk>ai i ^ 
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nitrogen. The* cooling bath was removed and the mixture warmed to reflux 



temperature for 15 nun. After cooling to room temperature, iodomethane (7.40 g, 



3.22 mL, 51.8 mmol) was added. When the addition was completed, the reaction" 
mixture was heated to reflux temperature for 15 hours. TLC analysis (9:1 hexane 
/ethyl acetate) revealed the methylation to be complete. The reaction mixture was 
quenched with saturated aqueous ammonium chloride. The mixture was transferred 
-to-3-3eparatory fimneLwith ftthyl acetate and water and then extracted with ethyl 



acetate. The combined organic extracts were washed with water and brine, dried 
over sodium sulfate, filtered and concentrated under reduced pressure. The crude 
10 product was chromatographed over silica gel , eluting with 9:1 ethyl acetate/hexane. 
Concentration of appropriate fractions afforded 2.30 g (50%) of the title compound as 
a colorless oil with MS(EI) 267 (M + ). 

Step 2: ^>fluoT^^ a>methoxv>3-methvl-l>a2etidinvl)nitroben2ene 

A solution of l-(diphenylmethyl)-3-methoxy-3-methyla2etidine (2.20 g, 8.2 
15 mmol) in 25% tetrahydrofuran/ethanol was treated with glacial acetic acid (1.60 g, 

I30~mI^r^7~Tmnoi) and then palladiiim^ydro3dde-on-eaAon-( 0*220 g) under a 

nitrogen stream. The reaction mixture was shaken ona Parr apparatus under 35 
psi of H 2 . At this time TLC analysis (9:1 hexane/ethyl acetate) revealed the reaction 



to be complete. The mixture was filtered through Celite^ (ethyl acetate wash) and™ 
20 the filtrate concentrated in vacuo to give an oil. This material was dissolved in 
dimethyl sulfoxide (15 mL) and the solution treated with dipotassium hydrogen 
phosphate (8.60 g, 49.2 mmol) and 3,4-difluoronitrobenzene (1.30 g, 0.886 mL, 8.0 
mmol) at ambient temperature. The yellow reaction mixture was stirred at ambient 
temperature under a nitrogen atmosphere for 18 hours. The reaction mixture was 
25 diluted with water and extracted with dichloromethane. The combined organic 

extracts were washed with water and brine, dried over sodium sulfate, filtered and 
dried in vacuo to give a yellow solid. Chromatography over silica gel, eluting with 
8:1 hexane/ethyl acetate, afforded, after concentration of appropriate fractions, 1.80 
g (90%) of the title compound as a yellow solid with mp 110-111 °C and MS(EI) 240 

30 (M+). 

Step 3: jEkfcajfcoteiu^ 

A solution ^ 

g, 6.7 mmol) in 25% tetrahydrofuran/methanoi (35 mL) was degassed by repeated 
v > : ^ac^ treated with: 10% palladium/carbon (0.160 ; 

' 35 g). Amniomum fdrmite (2 10 g; 33;3 mmol) was then^add^ and the mixture 

degassed a jaual time " The rekctioh mixtuj^ was stirred at ariibient temperature for 
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20 minutes, during which time the yellow reaction mixture became colorless. TLC 



20 



analysis (2:1 hexahe/ethyl acetate) revealed the reductibh"to b^complete. The 



~ra^ioTThuxture was 

and the filtrate concentrated in vacuo to give a purple gum that was immediately 

5 dissolved in 1:1 acetone/water (30 mL) under N 2 . The mixture was cooled with an 
ice bath to 0 °C and treated with sodium bicarbonate (1.10 g, 13.4 mmol) and benzyl 
chloroformate (1.20 g, 1.00 mL, 7.37 mmol). The cooling bath was allowed to 



dissipate over a 3 h period. After stirring a further 2 h at ambient temperature, the 
reaction mixture was transferred to a separatory funnel with dichloromethane (50 

10 mL). The organic phase was separated, washed with water, dried over sodium 

sulfate, filtered and concentrated in vacuo to give a purple oil. Chromatography fy 
over silica gel, eluting with 6:1 hexane/ethyl acetate, afforded, after concentration of 
appropriate fractions, 2.04 g (89%) of the title compound as a viscous oil which 
solidified on standing to a waxy solid with mp 73-75 °C and MS(EI) 344 (M + ). 

15 Step 4: (fl)-r3-f3-nuoro-4-(3-methoTV-3.m P thv1.1 - aze tiriinvlVheTivl).2.oT ft -^- 
oxazolidinvllmethanol 



A solution of N-(carbobenzyloxy)-3-fluoro-4-(3-methoxy-3-methyl-l- 
azetidinyl)aniline (1.85 g, 5.4 mmol) in dry tetrahydrofuran (20 mL) was cooled to - 
78 °C with a dry ice/acetone^ath and treated with n-butymteium (3.50 mL of a 1.6 



M solution in hexane, 5.7 mmol) via syringe. After 5 min at this temperature, (Rh 
glycidyl butyrate (0.823 g, 0.807 mL, 5.7 mmol) was added via syringe and the 
reaction mixture left overnight, with gradual dissipation of the cooling bath. TLC 
analysis (5% methanol/chloroform) revealed the starting Cbz derivative was 
consumed, the reaction mixture was concentrated tinder reduced pressure to a waxy 
25 orange solid. The residue was dissolved in 20% methanol/dichloromethane, washed 
sequentially with saturated ammonium chloride, saturated sodium bicarbonate and 
brine. The organic layer was dried over sodium sulfate, filtered and concentrated in 
vacuo to give a crude product. Radial chromatography over silica gel, eluting with 
2%, 3% and then 5% methanol/chloroform, afforded, after concentration of 
30 appropriate fractions, 0.811 g (48%) of the title compound as a colorless gum which 
was very clean by H NMR analysis. An analytical sample was prepared by 
recrystallization from dichloromethane/diethyl ether to give a white solid with mp 
113-114 °C and MS(EI) 310 (M+). 
Step 5: ? 

35 oxazolidiTivl1methvlWth;m»siilfon«t* . . 
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oxo 5-oxazolidinyl] methanol (0.700 g, 2.25 mmol ) in dry dichloromethane ( 1Q mL) 

^as cooled to 0 °C with an ice bath. Triethylanune (0:250 g, 0.345 mL, 2.48 mmol) 
~~ and then methanesulfonyl chloridelO.271 g, 0,183 mL7X371SSnol> were then added~ 

and the reaction mixture stirred under N 2 while the cooling bath dissipated. After 3 
5 h TLC analysis (5% methanol/chlorofonn) revealed the mesylation to be essentially 

complete. The reaction mixture was diluted with additional dichloromethane and 
waohcd with 0.5 N hyWhl oric acid, saturated aqueous sodium bicarbonate and 



brine. The organic layer was dried over sodium sulfate, filtered and concentrated in 
vacuo. Radial chromatography over silica gel, eluting with 3% methanol/chloroform, 
10 afforded, after concentration of appropriate fractions, 0.022 g of recovered starting 
alcohol and 0.700 g (80%) of the title compound as a white solid with MS(EI) 388 
(M*). 

step c: f .<?vN.f ra-r3.fl 1 ^rn-A-ra-m e thoYv-3-methvl • 1 -«etidinvl)T)hftn ylV2-vXP-5- 

15 A mixture of (J?Ht3-[3-fiuoro-4-(3-methoxy-3-methyl-l-azetidinyl)phenyl]-2- 

•- oxo^xa^hd^ 



20 



hydroxide/isopropanol (30 mL) was heated to reflux (dry-ice condenser). TLC 
analysis (5% methanoVchloroform) after 7 hours revealed mostly starting material. 
The reaction was continued for an additional 46~ft<5;urs7 After cooling to ambient 
temperature, TLC indicated that the starting mesylate was essentially consumed. 
The reaction mixture was transferred to a separatory funnel, along with 
dichloromethane (100 mL), and washed with water. The organic layer was dried 
' over sodium sulfate, filtered and concentrated in vacuo. The crude 5- 

(axnmomethyDoxazoudinone was dissolved in dry dichloromethane (10 mL), cooled to 
25 0 °C with an ice bath, and treated with pyridine (0.698 g, 0.708 mL, 8.75 mmol) and 
acetic anhydride (0.357 g, 0.330 mL, 3.50 mmol). The cooling bath was then 
removed and the reaction mixture stirred at ambient temperature overnight. The 
reaction mixture was diluted with additional dichloromethane (60 mL) and washed 
with 5% aqueous hydrochloric acid, saturated aqueous sodium carbonate, water and 
30 brine. The organic layer was then dried over sodium sulfate, filtered, and 

concentrated in vacuo to give a crude gum. Radial chromatography over silica gel, 
' eluting with i%, 2% and 4% methanoVchlorofoirm afforded,, aiter concentration of 
appropriate fractions, 0.481 g (78%) of the title oxazolidinone antibacterial agent as 

35 ' ....... 

V« % --example: 7:v' ,;gfrtirr*m^^ < 



ejrw^irv~u/r<k oaioctioaii 
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oxo-5-oxazolidinvl1methv]1aM»t«mirffi 

St *P 1: ^^oro^3--h^-dm^^ 

A^oiution-of^^phenylmtsto^^ 



mmol) in 2:1 methanoytetrahydrofuran (60 mL) was treated with triethylamine 
(1.00 g, 1.40 mL, 10.4 mmol) and then palladium hydroxide/carbon (0.300 g) under a 
N 2 stream. The mixture was shaken on a Parr apparatus under 40 psi H 2 . TLC 
analysis (2:1 hexane/ethyl acetate) after 2.5 h revealed the h ydrogenolysis to be 



complete. The reaction mixture was filtered through Celite® (dichloromethane 
wash) and the filtrate concentrated under reduced pressure to give an oil which was 

10 immediately taken-up in dry dimethyl sulfoxide (15 mL) and treated with 

dipotassium hydrogen phosphate (3.40 g, 19.8 mmol) and 3,4-difluoronitrobenzene 
(1.60 g, 1.10 mL, 9.9 mmol) at ambient temperature under N 2 . After stirring 16 
hours at his temperature, TLC analysis (2:1 hexane/ethyl acetate) revealed the 
reaction to be essentially complete. The reaction mixture was transferred to a 

15 separatory funnel along with dichloromethane (100 mL) and water (150 mL). After 
— shaking, the org anic phase was sep arated. ThAa^eous_ phase wa s barW^-rf ranf~<\ 



with dichloromethane and the combined organic extracts washed with water, dried 
over sodium sulfate, filtered and concentrated in vacuo to an oil. Chromatography 

-over silica gel; eluting with 3:1 hexane/ethyl acetate, afforded, after concentration of 

20 appropriate fractions, 2.15 g (98%) of the title compound as an orange solid with mp 
109-110 °C and MS(EI) 226 (M + ). 

8te P 2! 4-r3-r(gerf-butvldimethvlmlvlWl-.q-Tn«.f h vl-i- fl 7AH^, nY ii-^- 

fluoronitrohftngftnft J) 

A solution of 3-fluoro-4-(3-hydroxy-3-methyl-l-azetidinyl)nitrobenzene ( 1.80 g, 

25 8.0 mmol) in dry N,N-dimethylformamide (15 mL) was cooled to 0 °C with an ice 

bath and then treated with imidazole (0.572 g, 8.4 mmol) and ferf-butyldimethylsilyl 
chloride (1.30 g, 8.4 mmol) under N 2 . The reaction mixture was stirred overnight 
with gradual dissipation of the cooling bath. The reaction mixture was then 
transferred to a separatory funnel, along with water and 1:1 hexane/diethyl ether. 

30 After shaking, the layers were separated and the aqueous phase back-extracted with 
additional 1:1 hexane/diethyl ether. The combined organic extracts were washed 
with water and brine, dried over sodium sulfate, filtered and concentrated in vacuo 
to give an oil. Chromatography over silica gel, eluting with 3% diethyl ether/hexane 

, and then 1:1 hexane/ethyl acetate, afforded, after concentration of appropriate. 

35 fractions, 0.536 g of starting alcohol and 1.90 g (70%) of the title compound asia ; ^ w 
bright yellow: solid with mp 98-99,5 °C and MS(EI) 340 (M + ). ; < 
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StepS: N4caAobenrv1nTryV4-r3- rf^r<-hii«^1^imethvlBilvlV>xv1-3-methvl-l- 

— A~sol^oirof4^[3^ ~ ~~ ~ 

fluoronitrobenzene (1.70 g, 5.0 mmol) in 2:1 methanol/tetrahydrofuran (30 mL) was 
5 degassed by repeated evacuation and filling with N 2 and then treated with 10% 
palladium/carbon (0.170 g) under N 2 . Solid ammonium formate was added, the 

reac tion: mixture degassed a final time, and th e mixture cooled with an ice bath due 

to the observation of an exotherm. The color of the reaction mixture changed from 
yellow to colorless. TLC analysis (2:1 hexane/ethyl acetate) revealed the reduction 
10 to be complete. The reaction mixture was filtered through Celite^ and the filtrate 
concentrated in vacuo to give the intermediate aniline as a solid which was 
immediately dissolved in 1:1 acetone/water, cooled to 0°C with an ice bath, and 
treated with sodium bicarbonate (0.840 g, 10.0 mmol) and then benzyl chloroformate 
(0.938 g, 0.785 mL, 5.5 mmol). The reaction mixture was left to stir overnight under 
15 N 2 with gradual dissipation of the cooling bath. After a total of 16 h, the reaction 

n^xttu^was-tranflferred-to-a separatoiy-f unnel-along^with d ichloromethaneJlOQ 

mL). After shaking, the organic phase was separated, washed with water, dried 
over sodium sulfate, filtered and concentrated under reduced pressure to give a 
crude oil. Chromatography oversilica gel, eluting with 9:1 hexane/ethyl acetate; • 
20 afforded, after concentration of appropriate fractions, 1.68 g (76%) of the title, 
compound as a gum with MS(EI) 444 (M+). 
Step 4: (ffijaJiJai^^ 

fitioronhenY ll^'^o-S^oxazolidinvnmethanol 
A solution of N^carbobenzyloxyM43-[(tert-butyld 
25 azetidinyl]-3-fluoroaniline (1.60 g, 3.8 mmol) in dry tetrahydrofuran (20 mL) under 
No was cooled to -78 °C with a dry ice/acetone bath and treated with n-butyllithium 
(2.40 mL of a 1.55 M solution in hexane, 3.8 mmol) via syringe. After 5 min at this 
temperature, (fl)-glycidyl butyrate (0.548 g, 0,538 mL, 3.8 mmol) was added. When 
the addition was completed, the cooling bath was removed and the reaction mixture 
30 allowed to warm to ambient temperature under N 2 . After 2 h at this temperature, 
TLC analysis (2:1 hexane/ethyl acetate) revealed the starting Cbz derivative was 
consumed. The reaction mixture was concentrated in uacuo and the residue 
dissolved in ethyl acetate, washed with water and brine, dried over sodium sulfate, 
• faired and cbiiberitrated in bacuo-to give a^crude product. .Chromatography over. 
35 ^ • ^^.v;^4;v,;; 

* concentration of appropriate fractions, 1.10 g (71%) of the titl$ 5^hydroxymethyl)- ■* 
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oxazolidinone as a white solid with mp 143.5-144.5 °C and MS(EI) 4 10 (M + ). 

step-5:- -fi?)-rr3-f4-r3-r(?grr-bm ^ 



A solution of («)-t3-t4-t3-[(tert-hutyldimethylsilyl)oxy]-3-methyl-l-azetidinyl]- 
5 3*fluorophenyl]-2-oxc-5-oxazolidinyl]methanol ( 1.00 g, 2.43 mmol) in dry 

dichloromethane (15 mL) was cooled to 0 °C with an ice bath and treated with 
triethylamine (0.295 g, 0.406 mL, 2.92 mmol) and then methanesulfonyl chloride 
(0.321 g, 0.217 mL, 2.80 mmol) under N 2 . After 2 h at 0°C, TLC analysis (5% 
methanoychloroform) revealed the reaction to be complete. The reaction mixture 

10 was transferred to a separatory funnel along with more dichloromethane (75 mL). 
The organic layer was washed with 0.5 N hydrochloric acid, saturated aqueous 
sodium bicarbonate, water and brine, dried over sodium sulfate, filtered and 
concentrated in vacuo to give 1.03 g (94%) of the title compound as a white soUd 
with mp 113-115 °C and MS(EI) 488 (M + ). 

15 Step 6: (ftHr,M4-r3-rfte^hutv1d^^^ 

fluOroPhenvn^-OXO-S-oyazolidinvnTT^ ethvnfly.iHA 



A solution of («)-[[3-[4-[3-[(tert-butyldimet^ylsilyl)oxy]-3-methyl-l-azetidinyl]- 
3-fluorophenyl]-2-oxo-5-oxazoHdinyl]methyl]methanesulfonate (0.960 g, 2.10 mmol) 
in dry N,N^aTm^1iylfo«nimu^ wit h-smumazide 



20 (0.273 g, 4.2 mmol) at ambient temperature. The reaction mixture was heated to 70 
°C for 3 h and then cooled to room temperature. TLC analysis (5% 
methanol/chloroform) at this time revealed the reaction to be complete. The solvent 
was removed in vacuo and the residue taken-up in dichloromethane (100 mL) and 
water. The organic phase was separated, dried over sodium sulfate, filtered and 

25 concentrated in vacuo to give 0.820 g (90%) of the title compound as a white solid 
with mp 127-128 °C and MS(EI) 435 (M + ). 

ste p 7i (SVN-rr3-r4-r3-r(te^butvidim ft ^^ 

fluoroDhenvn^-oxo^-oxazolidinvnTnftt.hvnn^t o rn^^^ 

A solution of (Je)-[[3-[4-t3-[(«ert-butyldimethylsilyl)oxy]-3-methyl-l-a2etidinyl]- 
30 3-fluorophenyl]-2-oxo-5-oxazoUdinyl]methyl]azide (0.750 g, 1.72 mmol) in ethyl 
acetate (20 mL) was degassed by repeated evacuation and filling with N 0 . The 
solution was then treated with 10% palladium/carbon (0.075 g) under a N 2 stream. 
The atmosphere was replaced with H 2 (balloon) by repeated evacuation and filling 
and the reaction mixture stirred at ambient temperature, , TLC, analysis (5% 
35 metnanol/<Alorbform) after 6 h revealed-the reductionjAo/be corhplete. The reaction \ 
> mixturfe was filtered through CeUte® and the filtrate concentrated under reduced 
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pressure. The residue was dissolved in dry dichloromethane (10 mL), cooled to 0 °C 



with an ice bath, and treated with pyridine (0.680 g, 0.696 mL, $.60 mmol) and 



— aceti^anhytW g, 0.243 mL, 2.58 mmol). The cooling balfi^M removed 

and the reaction mixture stirred at ambient temperature under N 2 - After 3 h the 

5 reaction mixture was transferred to a separatory funnel along with dichloromethane 
(100 mL). The mixture was washed with 10% hydrochloric acid, saturated aqueous 

sodium bicarbonate and brine, dried over sodium sulfate, filtered a nd concentrated 



in vacuo. Radial chromatography over silica gel, eluting with 3% and then 5% 
methanol/chloroform, afforded, after concentration of appropriate fractions, 0.643 g 
10 (83%) of the title compound as a white solid with mp 137-138 °C and MS(EI) 451 
(M+). 

Step 8: (fllN-rr343-fliioTo^S -hvdrt 

nxazolidinynmethvllacetamide 
A solution of (S>N-[[3-[4-[3-[(tert-butyldimethylsilyl)oxy]-3-methyl-l- 
15 a2etidinyl]-3-fluorophenyl]-2^xo-5-oxa2oUdinyl]methyl]acetamide (0.550 g, 1.22 
mmol) in acetonitrile-(20 mtHn-a^otypropylene-bottle was4xeated^wi th-40% 



aqueous hydrofluoric acid (5 mL) at ambient temperature. After 16 h TLC analysis 
(5% methanol/chloroform) revealed the deprotection was essentially complete. The 
reaction mixture was transferred to an erlenmeyer flask along with some 
20 dichloromethane (150 mL). The stirred mixture was carefully treated with 

saturated aqueous sodium carbonate (300 mL, gas evolution). After gas evolution 
ceased, the mixture was transferred to a separatory funnel and the phases 
separated. The aqueous phase was neutralized to pH 7 by the addition of 6 N 
hydrochloric acid and extracted with dichloromethane. The combined organic 
25 extracts were dried over sodium sulfate, filtered and concentrated in vacuo. Radial 
chromatography over silica gel, eluting with 5% methanol/chloroform, afforded, after 
concentration of appropriate fractions, 0.374 g (91%) of the title oxazolidinone 
antibacterial agent as a white solid with mp 152-153 °C and MS(EI) 337 (M+). 

30 Pvrrnlidinon p-Phpnvloxazolidinone Examples 
EXAMPLE 8: (filNJrft.r4^1-Aza-fi.S^ ^ 

^WiioTO-l-n tt 

L0g(14 o 47mmol) df 3-pyrtbUnei followed by warming at 60?G for 24h. The solution 
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was cooled and diluted with lOOmL chloroform foUowed by extraction with water (5 



x 75mL). Drying (Na 2 S0 4 )^nd concentration in vacuo afforded a yellow solid which 
"was recrystalhzed from hoTethyl acetate-Kexane^~ay6rd'2758g(Bg %) of the title 



compound as yellow prisms, mp 132-134°C. 

3-Huoro-l>nitro^4cf/;-3.4^ihvHroYvr>vrrn}iH invlVhpny.ftri | f >; 

A solution of 1.25g(6.02mmol) of the previous compound and 
881mg(7.52mmol) of N-methylmorpholine N-oxide in 60mL acetone and 13mL water 



was treated with 4mL of a 2.5% osmium tetroxide solution in tert-butyl alcohol 
followed by stirring at ambient temperature for 24h. The solution with 500mg of 

10 sodium bisulfite, 2g of magnesol, and lOmL water followed by stirring for 20min. 

The mixture was filtered through celite, washing the filter cake with acetone The i; ^ 
filtrate was concentrated in vacuo and diluted with lOOmL ethyl acetate and 150mL 
water. The aqueous layer was extracted with ethyl acetate (3 x lOOmL) and the 
combined organic layers were dried (Na^SC^) and concentrated in vacuo to afford a 

15 yellow solid. This material was recrystalhzed from hot acetone-hexane to afford 

1.33g(9-l%)_Qflthejtitle compound as a yellow_solid, -mp_151-153°jC. 



20 



H l -aza-5.5-dimethyH.6-riioxabi^ 

(3V 

~A solution of 1.2Vg(b.24mmol) of the prevYdus'diol m 10mL 

dimethylformamide was treated with 1.09g(1.3mL, 10.49mmol) of 2,2- 
dimethoxypropane and a few crystals of p-toluenesulfonic acid, foUowed by stirring 
at ambient temperature for 24h v The solution was diluted with 50mL chloroform 
and extracted with water (5 x 30mL). Drying (Na 2 S0 4 ) and concentration in vacuo 
afforded 1.45g(98%) of the title compound as a yellow solid, sufficiently pure for 
25 further use. An analytical sample was obtained by recrystallization from hot 
acetone-hexane, mp 113-114°C. 

Hl-a7.a-5.5-dimethYl-4.6-dioxabirvrlor3.3.0W n n -1-vlV9.fliin ]T .4. 
(Phenvlmethoxvcarhonvnaminnbenzene: 

A solution of 1.45g(5.14mmol) of the previous compound in 50mL 
30 tetrahydrofuran was treated with 260mg of 10% palladium on carbon followed by 
hydrogenation at one atmosphere for 3h. The reaction vessel was purged with 
nitrogen and treated with 20mL saturated sodium bicarbonate solution followed by 
cooling to 0°G and addition of 1.75g(1.47mL, 10.27mmol) of benzyl chloroformate. 
'■" ■' The solution was stirred at 0°C for 30min followed by warming to ambient ; ^ 
3& temperature fo^^^^ with 50mL ethyl acetate and 50mL 

e water and filtered through celite, washing the filter % 
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cake with ethyl acetate; The fUtrate layers were separated and the organic phase 
was extracted with 50mL water and 50mL saturated sodium chloride solution. — ~ ~~ 
Drying (Na 2 S0 4 ) and concentration in vacuo afforded a light purpleHBoUdTwHch was 
recrystallized from hot ethyl acetate-hexane to afford 1.56g(79%) of the title 
5 compound as fine white crystals. X H NMR(CDC1 3 ): 67.39, 7.25, 6.93, 6.67, 5.19, 
4.80, 3.73, 2.97, 1.53, 1.37. 

m v ra -M ^l-A zaiJL^ 

2-nyo-5-oxa gnHdinvl1methanol (5): 

A solution of 1.36g(3.52mmol) of Cbz derivative of the previous compound in 
10 48mL tetrahydrofuran at -78°C was treated dropwise with 2.41mL(1.6M, 3.87mmol) 
of n-butyllithium in hexane, follwed by stirring at -78°C for 30min. The solution 
was then treated with 558mg(0.55mL, 3.87mmol) of neat (RM+>glycidiyl butyrate, 
followed by warming to 0°C for 30min and then to ambient temperature for 18h. 
The solution was then cooled to 0°C and treated with 4mL saturated aqueous 
15 ammmonium chloride solution, followed by dilution with 200mL dichloromethane 

and extraefiw — 

(50mL). Drying (Na 2 S0 4 ) and concentration in vacuo afforded a brown solid which 
was chromatographed over 80g of 230-400 mesh silica gel, eluting with 2%(v/v) 
methanol in dichloromethane. These procedures afforded 840mg of the title 
20 compound as and off-white solid. a H NMR(CDC1 3 ): 67.34, 7.06, 6.71, 4.80, 4.75, 
4.01, 3.73, 3.67, 3.56, 2.95, 1.50, 1.36. tSHIM^ l-Aza-5.5-dimethYl-4.6- 
dioxabicrelnr3.3.01octa n-l-vn^ 

J 

mfithanefiulfonate; 

A solution of 791mg(2.25mmol) of the previous alcohol and 283mg(0.39mL, 
25 2.81mmol) of triethylamine in llmL dichloromethane at 0 P C was treated with 

296mg(0.20mL, 2.58mmol) of methanesulfonyl chloride, followed by stirring at 0°C 
for 30min. The mixture was warmed to ambient temperature and diluted with 75ml 
dichloromethane followed by extraction with water (2 x 30mL) and with saturated 
sodium bicarbonate solution (30mL). Drying(Na2S0 4 ) and concentration in vacuo 
30 afforded 8 10mg(84%) of the title mesylate as an off-white solid sufficiently pure for 
further use. X H NMR(CDC1 3 ): 87.36, 7.07, 6.73, 4.90, 4.82, 4.48, 4.41, 4.10, 3.89, 
3.77, 3.10, 3.0^, 1.51, 1.37. 

fluo^phenvn-2-oxo-^ ^ 
35 A sohiticm of SiOmg ( " 
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tetrahydrofuran-isopropyl alcohol in a resealable thick wall tube was treated with 
TJfinTof amm^ 

tube was cro^ was part3tionedT5etween chloroform 

and water. The organic layer was dried (NagSC^) and concentrated in vacuo to 
5 afford 520mg of a tan solid, which was used dissolved in 2mL pyridine and treated 
with 357mg(0.33mL, 3.50mmol) acetic anhydride followed by stirring at ambient 
temperature for 18h. The solution was diluted with chloroform (20mL) and 



extracted with water (4 x 20mL). The organic layer was dried (Na 2 S0 4 ) and 
concentrated in vacuo and the solid obtained recrystallized from chloroform-hexane 
10 to afford 350mg(59%) of the title acetamide as off-white needles, mp 195-7°C. 

EXAMPLE 9: (SyN4f3-r4-(3.4^s-dihvd TO 
oxazolidinvllmethvllacetamide (9): 

A solution of 249mg(0.63mmol) of the compound prepared in Example 8 in 
15 2mL tetrahydrofuran was treated with 2mL 2N hydrochloric acid solution, followed 

by^tixiing_aL-ambient temperature for 18h, The mivture was concentrated in vacuo 

and the Residue treated with 30mL saturated sodium bicarbonate solution. The 
mixture was extracted with ethyl acetate (2 x 50mL), dried (Na 2 S0 4 ) and 
concentrated in vacuo W afford TlOmg of an off-white solid. 



20 This material was subjected to radial chromatography on a 2mm 

chromatotron plate eluting with 7%(v/v) methanol in dichloromethane. These 
procedures afforded 60mg(28%) of the title did as a white solid, mp 183- 
189°C(decomposition). 

25 EXAMPLE 10: (SlN-rr3-r4-(3-hvdroxvnv rroI^ 
oxazolidinvllmethvllacetamide: 
3-Fluoro^3-hvdroxvnviTOHdi^^ 

To a solution of 3-pyrrolidinol (1.82 g) and 3,4-difluoronitrobeiizene (3.0 g) in 
dimethylformamide (30 ml) was added potassium carbonate (3.94 g). The mixture 

30 was stirred at room temperature overnight and then filtered followed by washing 
with dichloromethane. The filtrate combined was concentrated under reduced 
pressure. The residue obtained was chromatographed over a silica gel column 
eluting with ethyl acetate/hexane with increasing in the content of ethyl acetate 
- (50% to 60%).; 

35 i pressiireHolgive^ the titles compot^ 270 MHz), 8 0;85 ' ^ 

(2H, m)V 2^5^57 (4H f m),v3.26 (1H; m)< 5;47 (1H, t; J^8,6 Hz), ,6.62 f lH^ dd; J=2:4, £ 
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14.0 Hz), 6,69 (lH*dd, J=2.4, 8.6 Hz). 



A mixture of the previous compound (4.83 g), triethylamine (9.5 ml) and 
5 dimethylaminopyridine (2.79 g) in tetrahydrofuran (100 ml) was treated with tert- 
butyldimethylsUyl chloride (5.15 g) at 0°C. and stirred at room temp, for 2 days. The 
mixture was filtered and the insoluble material was washed with dichloromethane. 
The filtrate combined was washed with brine, dried over sodium sulfate and 
concentrated under reduced pressure. The residue obtained was chromatographed 
10 over a silica gel column eluting with ethylacetate/hexane (70/30). The appropriate 
fractions were combined and concentrated under reduced pressure to give the title 
compound (11) (6.45 g); *H NMR (CDClg), 6 0.09 (6H, s), 0.88 (9H, s), 2.02 (2H, m), 
3.42-3J78 (4H, m), 4.52 (1H, m), 6.53 (1H, t, J=8.9 Hz), 7.87 (1H, dd, J=2.4, 14.0 Hz), 
7.94 (1H, dd, J=2.4, 8.9 Hz). 
15 3-Fhioro^-r 3-(ter£-bu^ 
Palladium on carbon-( 10%,-500-mg)-wasjadded-toJa_mixtiire of the previous 



^compound (5.0 g) in a mixed solvent of dichloromethane (20 ml) and methanol (100 
ml). The mixture was stirred under 1 atmosphere of hydrogen for 6 h, then filtered 



and the palladium on carbon was washed with methanol and dichloromethane. The 
20 combined filtrates were concentrated under reduced pressure to give the title 

compound (4.52 g); *H NMR (CDC1 3 ), 5 0.08 (6H, s), 0.88 (9H, s), 1.87 (1H, m), 2.11 
(1H, m), 3.05 (1H, m), 3.29 (2H, m), 3.56 (1H, m), 4.48 (1H, m), 6.38 (1H, dd, J=2.4, 
8.9 Hz), 6.44 (1H, dd, J=2.4, 14.0 Hz), 6.61 (1H, t, J-8.9 Hz). 
1-ltenzvloyvcarbonvlamm 
25 fluorobenzene: 

Benzyl chloroformate (3.0 ml) was added to a mixture of the previous 
compound (4.52 g) and sodium bicarbonate (1.76 g) in tetrahydrofuran (50 ml) at 
0°C. The mixture was stirred at room temperature overnight and then filtered 
followed by washing with tetrahydrofuran. The combined filtrates were dried over 
30 sodium sulfate and concentrated under reduced pressure. The residue obtained was 
subjected to a silica gel column eluting with hexane/ethyl acetate (90/10). The 
appropriate fractions was unified and concentrated under reduced pressure to give 
the title compound (4.40 g); *H NMR (CDC1 3 ), 5 0.08 (6H, s), 0.88 (9H, s), 1.87 (1H, 
^ 5 in); 2.11 (iHy nDi 3 05 (1H, m), 3 -29 (2H, m), 3.56 (1H, m), 4.48. ( 1H, m), 5a8 (2H, s), 
: 5 ■ ^ 35 * 6.5^ ( iHji tV' ''Jssfit- 9^' ^^6' , i)B'fii ; ' ( i U^"- , 2d^dr=2i4i 8:9 Hz), 7ylO^(lHi dd v «I«2^ 14.0 Hz)vv r 
' ' :; ■ ' : " ''7i36 v (5H;'m)/:^ .^W^ V 



5DOCID: <WO 961 3502A1 J_> 
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! 

(SVrr344-r3-(fe^butvldimethvls^ j 
~~ oxazolidinyllmethanQl; ~ ~ ;~ ™ — — f 

~~ A^rtution of the^ — =— j- 

was cooled to -78°C under nitrogen and treated with 7.3 ml (1.6 M in hexane) of n- 
5 BuLi with stirring for 5 min. The mixture was treated with 1.65 ml of (RM+)- 
glycidyl butyrate and was allowed to warm slowly to room temperature overnight. 
The reaction was quenched by addition of saturated ammonium sulfate solution (10 
ml) and the mixture extracted with dichloromethane (3 x 50 ml). The organic layer 
combined was washed with brine, dried over sodium sulfate and concentrated under 
10 reduced pressure. The residue obtained was chromatographed over a silica gel 

column eluting with hexane/ethyl acetate with increasing in the content of ethyl ^ 
acetate (50% to 70%). The appropriate fractions were pooled and concentrated under 
reduced pressure to give the title compound (1.44 g); X H NMR (CDClg), 5 0.08 (6H, 
s), 0.88 (9H, s), 1.91-2.10 (2H, m), 3.18 (1H, m), 3.39-3.48 (2H, m), 3.63 (1H, m), 3.78 
15 (1H, m), 3.87-4.01 (3H, m), 4.48 (1H, m), 4.66 (1H, m), 6.63 (1H, t, J=9.5 Hz), 7.04 

Uajjd,-Jg2A 9-5 Hz), 7.32 (1H. dd. J~2.4 . 14.6 Hz). 

(S)-rr3-r4-r34te^butvdimethvl^^ 
oxazolidinvllmethvll methanesulfonate: 
To-asolutfonn^ 

20 p-toluene sulfonylchloride (0.88 g) at 0°C with stirring. The mixture was stirred at 
room temp, for over night. Water (40 ml) was added slowly to the mixture with 
stirring and the mixture was futher stirred for 1 hr to give crystals. The crystals 
were collected by filtration, washed with water and dried at 40 °C under reduced J 
pressure overnight to give the title compound (1.96 g); *H NMR (CDClg), 5 0.09 (6H, 
25 s), 0.88 (9H, s), 1.90-2.08 (2H, m), 2.46 (3H, s), 3.21 (1H, m), 3.40-3.49 (2H, m), 3.65 
(1H, m), 3.81 (1H, dd, J=5.9, 8.9 Hz), 4.03 (1H, t, J=8.9 Hz), 4.24 (2H, m), 4.49 (1H, 
m), 4.80 (1H, m), 6.63 (1H, t, J=9.5 Hz), 6.96 (1H, dd, J=2.4, 9.5 Hz), 7.23 (1H, dd, 
J=2.4, 14.6 Hz), 7.36 (2H, d, J=7.8 Hz), 7.79 (2H, d, J=7.8 Hz). 

(SVN4f34443-(fer^>butvldimethvlsilvloxv)DviTolidinvn-3-fliinr oDhenv 
30 oxazolidinvllmethyHacetamide; 

A mixture of the previous compound (1.96 g) in dimethylformamide (20 ml) 
was treated with sodium azide (455 mg) and warmed at 60°C for oyer night. After 
cooling to room temperature, the mixture was filtered and the precipitate was 
s washed with xhchloro^ concentrated tinder fc 

^ 4 y ■i .:>;35i reduced pressure. The residue obtained was chromatographed over a silica gel " 
- .»■■ V column eluting with hexane/acetone (80/20) The appropriate fractions were 
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combined and concentrated under reduced pressure to give a compound (1,40 g). A 
solution of this compound in dry tetrahydrofuran (20 ml) was treated with ~ ~~ 

triphenylpnosphine (868 mg) and stirred at room "temp , for 2 hr. The hnxtirire was 
treated with water (0.5 ml) and stirred at 40 °C for 4 hr, then at room temperature 
5 overnight. The mixture was concentrated under reduced pressure and dried by 
azeotropic evaporation with toluene. The residue obtained was suspended in 

tH r h>r™™»>"™ (2Qjml) and tr eated with p yridine (0.5 ml) and acetic anhydride (0.6 

ml) at 0°C. The mixture was stirred at room temperature overnight and 
concentrated under reduced pressure. The residue was subjected to a silica gel 
10 column eluting with methanol/dichloromethane with increasing in the content of 

methanol (1% to 3%). The appropriate fractions were pooled and concentrated under 
reduced pressure to give the title compound (1.502 g); X H NMR (CDC1 3 ), 6 0.08 (6H, 
s), 0.88 (9H, s), 1.89-2.09 (2H, m), 2.02 (3H, s), 3.18 (1H, m), 3.36-3.67 (6H, m), 3.71 
(1H, dd, J=6.8, 8.9 Hz), 3.99 (1H, t, J=8.9 Hz), 4.48 (1H, m), 4.76 (1H, m), 6.20 (1H, 
15 broad, NH), 6.61 (1H, t, J=9.2 Hz), 6.98 (1H, dd, J=2.4, 9.2 Hz), 7.30 (1H, dd, J=2.4, 

1571Hz): 

rSVN-rr3-r4-fa-hvHroTVP vrro1idinvlV3-fluoroDhenvl1-2-OXO-5- 

n-gngolidin vlWthvnacetamide; 

A mixture of the Tp^revious compound ( 1.50 g) in dry tetrahydrofuran (8 ml) 
20 was treated with tetrabutylammonium fluoride (6.7 ml; 1.0 M in tetrahydrofuran) at 
0 °C and allowed to warm to room temp, with stirring for 4 hr. The mixture was 
treated with water (50 ml) and extracted with dichloromethane (30 ml x 4). The 
organic layer unified was washed with brine, dried over sodium sulfate and 
concentrated under reduced pressure. The residue was subjected to a silica gel 
25 column eluting with acetone/hexane (80/20). The appropriate fractions were 

combined and concentrated under reduced pressure to give the title compound (0.77 
g); *H NMR (DMSO-d 6 ), 8 1.78-2.00 (2H, m), 1.80 (3H, s), 3.12 (1H, m), 3.26-3.54 
(5H, m), 3.67 (1H, dd, J=6.8, 8.9 Hz), 4.04 (1H, t, J=8.9 Hz), 4.34 UH, m), 4.68 (1H, 
m), 4.91 (1H, d, J=4.1 Hz, OH), 6.72 (1H, t, J=9.7 Hz), 7.07 (1H, dd, J=2.4, 9.7 Hz), 
30 7.38 (1H, dd, J=2.4, 16.2 Hz), 8.23 (1H, t, J=5.7 Hz, NH). 

EXAMPLE lit i&jj&Si^^ 

7wRftnyvl-7-»^«-1 >i-dinxaHPirof4.5)nonane: v:«&:.< 
'■ "'*' 4 35 To a suspension of i-N-benzyli3-pyrroUdin6ne (1,92 g) and ethylene glycol 

(6.81 g) in benzene (70 ml) was added p-toluene sulfonic acid monohydrate (1.93 g). 



■J 
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The mixture was refluxed with azeotropic removal of water by means of a Dean- 



Stark trap for 6 hr. After cooling to room temp., the mixture was washed with Bat. 
""sodium bicai^nate~a^X50 r mlx3)7The _ w^ter layer was then extracted with ~ 
dichloromethane (30 mlx3). The organic layers were unified, washed with brine, 
5 dried over sodium sulfate and concentrated under reduced pressure to give the title 
compound (1.57 g); X H NMR (CDClg), 8 2.06 (2H, t, J=7.3 Hz), 2.64 (2H, s), 2.66 

(2H, t, J^7.3 Hz), 3.61 (2H, s), 3.89 (4H, m), 7.28 (5H, m). . . 

7-Aza-1.4-dioxaspiro(4.5)nonane: 

Palladium hydroxide on carbon (20%, 200 mg) was added to a solution of the 
10 previous compound (1.57 g) in a mixed solvent of dichloromethane (10 ml) and 

methanol (20 ml). The mixture was stirred under 3kgf7cm 2 of hydrogen for 2 days, 
then filtered and the palladium hydroxide on carbon was washed with methanol and 
dichloromethane. The filtrate combined was concentrated under reduced pressure to 
give the title compound (1.38 g); *H NMR (CDClg), 8 2.17 (2H, t, J=7.3 Hz), 3.35 
15 (2H, s), 3.52 (2H, t, J=7.3 Hz), 3.99 (4H, s). 

4^7^aTl.4^dioxaspiro(4.5)nona n-7^1V.3.fluoronitrnhATi7 ;ftn fi ; 



Following the general procedure of Example 9 and making non-critical 
variations but starting with the previous compound (1.38 g), the title compound 

(1.50 g) was obtained, 2 H NMR (CDC1 3 ), 6 2.18 (2H, t, J=7.3 Hz), 3^67 (2H, s), 3.72 

20 (2H, t, J=7.3 Hz), 4.02 (4H, s), 6.53 (1H, t, J=7.3 Hz), 7.88 (1H, dd, J=2.4, 14.0 Hz), 
7.94 (1H, dd, J=2.4, 8.9 Hz). 

4-(7-aza-1.4.dioxaspiro(4.5)nonan-7-vl>-3-fliinrr>.1. 
(phenvlmethoxvcarbonvlaminolbenzene: } 
Following the general procedure of example 9 and making non -critical 
25 variations but starting with the previous compound (1.49 g), the title compound 
(2.44 g) was obtained, *H NMR (CDClg), 8 2.16 (2H, t, J=6.8 Hz), 3.41 (2H, t, J=6.8 
Hz), 3.46 (2H, s), 3.98 (4H, s), 5.18 (2H, s), 6.60 (1H, t, J=9.2 Hz), 6.91 (1H, dd, 
J=2.4, 9.2 Hz), 7.22 (1H, dd, J=2.4, 14.0 Hz), 7.37 (5H, m). 

(RU3-(3-fluoro-4-(7-aza-1.4-dioxaspiro(4.R)n nnan.7-vnphenv1V9 J -ovn-K- 
30 oxazolidinvl'hnethanol: 

A solution of the previous compound (2.44 g) in dry dimethylformamide (25 
ml) was cooled to r78 °C under nitrogen and treated with 6.6 ml (1.0 M in 
tetrahydrofuran) of lithium bis(trimethylsUyl)amide wifo^ 

mixture was treated with 0.93 ^ pf^ allowed to ^^-k/r'^i 

3& ^waM^sto^ •:, ^-,\.\, 

bteCtriifa^ quenched by addition of \yater (5 ml). The mixture was ^ t 
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concentrated under reduced pressure and dried by azeotropic evaporation with 
toluene The residue was suspended in dichlofomethane (100 ml) and the insoluble 



materaial was removed by filtration. The filtrate was concentratedTinder reduced" 
pressure and the residue obtained was then subjected to a silica gel column eluting 

5 with hexane/acetone (50/50). The appropriate fractions were pooled and concentrated 
under reduced pressure to give the title compound (1.79 g); X H NMR (DMSO-d 6 ), 8 

9 (V7 (2H, t t J=7.3 Hz), 3.35 (4H, overlapped with signals due to the solvent), 3.5 0- 

3.69 (2H, m), 3.78 (1H, dd, J=7.3, 9.2 Hz), 3.92 (4H, s), 4.02 (1H, t, J=9.2 Hz), 4.67 
(1H, m), 5.20 (1H, t, J=5.9 Hz, OH), 6.77 (1H, t, J=10.3 Hz), 7.13 (1H, dd, J=2.4, 10.3 

10 Hz), 7.46 (1H, dd, J=2.4, 16.2 Hz). 

(RVN-rra-(3-f1iioro-4:f7-a T»-l-4-dioxasniro(4.5)nonan'7-vl)phenvl)-2-OXO-5- 

nvny.olidiny 1)T"Athv1'>n7.ide: 

Following the general procedure of Example 9 and making non-critical 
variations but starting with the previous compound (1.78 g), the title compound 
15 (1.76 g) was obtained, l H NMR (CDC1 3 ), 6 2.14 (2H, t, J=7.3 Hz), 2.44 (3H, s), 3.45 
zHrtrJ=77 3_Hz), 3,49 (2H,-s),-3J3^.13,(2H,-m)^3-98jC4H,-s) > 4,24 (2H,_m),,4,80 



(1H, m), 6.60 (1H, t, J=9.5 Hz), 6.96 (1H, dd, J=2.4, 9.5 Hz), 7.23 (1H, dd, 2.4, 14.6 
Hz), 7.36 (2H, d, J=7.8 Hz), 7.78 (2H, d, J=7.8 Hz). 

20 nvaroiiHinvl^met.bvDacetamide; 

Following the general procedure of Example 9 and making non-critical 
variations, Lindlar catalyst (150 mg) was then added to a mixture of the previous 
compound (17) (1.45 g) in a mixed solvent of dichloromethane (10 ml) and methanol 
(40 ml). The mixture was stirred under an atmospheric press, of hydrogen for 2 
25 days, then filtered and the catalyst was washed with methanol and 

dichloromethane. The filtrate combined was concentrated under reduced pressure. 
The residue obtanied was suspended in dichloromethane (20 ml) and treated with 
pyridine (0.3 ml) and acetic anhydride (0.7 ml) at 0 °C. The mixture was stirred at 
room temp, for over night and concentrated under reduced pressure. The residue 
30 was subjected to a silica gel column eluting with methanol/dichloromethane with 
incresing in the content of methanol (2% to 5%). The appropriate fractions were 
pooled and concentrated under reduced pressure to give the title compound (0.72 g); : 
% NMR (CDClg), 5 2.01 (3H, s), 2.16 (2H, t, J=7.3 Hz), 3.43 (2H, t, J=7.3 Hz), 3.47 
• - ; (2H, s), : ' y--:.:^ ! ' ! = -■^•■•v-:-. t . •<»._,.-,.■.-;>.-. ^ 
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3.53.3.67 (2H, m), 3.71 (1H, dd, J-6.8, 9.2 Hz), 3.98 (5H t m), 4.75 (1H, m), 6.27 (1H, 

— ~TSroaa^^ j- 

myr = — — — — — —————— — — : —r 

ffiVN^3^3-fluoro^-(3^xonvr^ j 
5 o*azoHdinvl>methvl)acetaTnide: 

A mixture of the previous compound (610 mg) in acetone (12 ml) and water 
(3.7 ml) was treated with p-toluene sulfonic acid monohydrate (609 mg) and refluxed 
for 3 hours. After cooling to room temp., the mixture was concentrated under 
reduced pressure. The residue was treated with 5 ml of triethylamine and extracted 
10 with dichloromethane (30 mlx5). The organic layers were combined, washed with 
brine, dried over sodium sulfate and concentrated under reduced pressure. The 
residue obtained was subjected to a silica gel column eluting with hexane/acetone 
(50/50). The appropriate fractions were combined and concentrated under reduced 
pressure to give the title compound (390 mg); 1 H NMR (CDC1 3 ), 5 2.03 (3H, s), 2.65 
15 (2H, t, J=6.8 Hz), 3.47-3.78 (7H, m), 4.02 (1H, t, J-8.9 Hz), 4.76 (1H, m), 6.18 (1H, t, 

J=5.9 Hz. NH). 6.77 (1H, t, J=9.2 Hz), 7.09 (1H, dd, J=2.4. 9.2 Hz). 7.43 ( lH r dd, 

J=2.4, 15.1 Hz). 

^XAftg>I^2r ^^ - 

20 Pvrrolidinvl)phenvlV2-oxo~5-oxazolidinvI>methvnacfttaTniHft 
Stepl: 3-Fluoro-l-nitro^-(3-trifluoroac^^^ 

A solution of 4.49g(20.54mmol) of 3-(trifluoroacetylamino)pyrrolidine 
hydrochloride and 2.97g(18.68mmol) of 3,4-difluoronitrobenzene and \ ^ 

7.16g(41.10mmol) of dibasic potassium phosphate in 87mL DMSO was warmed at 
25 90°C for 18h. The mixture was cooled and diluted with 300mL of ethyl acetate. The 
solution was extracted with water (5 x lQOmL) and dried (Na 2 S0 4 ). Concentration 
in vacuo afforded a yellow solid which was recrystallized from hot ethyl acetate- 
hexane to afford 5.0g(84%) of the title product as a yellow crystalline solid, mp 165- 
167°C. 

30 Step 2: 3-Fluoro-l>(phenvlmethoxvcarbonvl)amino>4^3- 
trifluoroacetvlamino)pviTolidinvlbenzene 
A solution of 4. 10g(12.76mmol) of the nitro compoimd in lOOmL ethyl acetate 
was treated with 500mg of 10% palladium on carbon, followed by hydrogenation at 
^ atmospheric pressure for 4hpurs. -The mixture was filtered through ceiite washing 

u f v\ , 35 the filter cake roth^€fthy}*^fpta$*£&e filtrate was concentrated in vacuo and the 
: v y * : residue was dissolved in 50mL acetone and treated with 75mL saturated NaHCOo 
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solution followed by cooling to 0°C and treatment with 4.36g(3.64mL, 25.63mmol) of 



benzyl chloroformate. The solution was then warmed to ambient temperature for 
18h. The mixture was diluted with 200ml ethyl acetate and was extracted with 
water (2 x 50mL) followed by drying (Na 2 S0 4 ). Concentration in vacuo afforded a 
5 beige solid which was recrystallized from hot ethyl acetate-hexane to afford 
4.41g(81%) of the title cbz derivative as faint beige needles, mp 143-145°C. 

Step-3i — 3 - F 1 iinro -1^^nvlme t hnyvr-arhonvnamino-4-(3-(1.3-dimethv1exahvdn>- 

9-nYn-1.35-tria7.in-R-vl >pvrrolidinvnbenzene 
A solution of 1.86g(4.37mmol) of the Cbz derivative in 36mL THF was treated 
10 with 50mL of 2N NaOH solution followed by warming at reflux for 36h. The 

solution was cooled and diluted with BOmL water followed by extraction with ethyl 
acetate (4 x 75mL). The combined organic layers were extracted with saturated 
NaCl solution followed by drying (Na^SC^) and concentration in vacuo. The amber 
oil obtained was dissolved in 20mL dioxane and 40inL toluene and the resulting 
15 solution treated with 385mg(4.37mmol) of N, N'-dimethylurea and 5mL of 37% 

aqueous formaldehyde solution— The-mixture-was^armed-at^reflux-unlal ca ; 5ml 

water-had collected in a Dean-Stark trap. The solution was cooled and concentrated 
in vacuo. The residue was chromatographed over 180g of 230-400 mesh silica gel, 



eluting with 2%(v/v) methanol in dichloromethane. These procedures afforded 
20 1.40g(73%) of the title product as fine white crystals, mp 192-194°C. 

Step 4: (RW.q-ra.Fl u nrftU^a^l.3-dimethvmexahvdro-2-oxo-1.3.5-triazin-5- 

A solution of 737mg(1.67mmol) of the triazone in lOmL DMF at -50°C was 
treated with 1.84ml/ 1.84mmol) of Uthium hexamethyldisilazide in THF. The 

25 solution was stirred at -50°C for 5min, followed by addition of 265mg(0.26mL, 

1.84mmol) of (RH+)-glycidiyl butyrate. The solution was then warmed to ambient 
temperature for 18h. The mixture was concentrated in vacuo (ca. 0. 3mmHg) and 
the residue was chromatographed over 36g of 230-400mesh silica gel, eluting with 
3%(v/v) methanol in dichloromethane. These procedures afforded 400mg(59%) of the 

30 title product as a white solid; X H NMR(CDC1 3 ): 87.36, 7.05, 6.65, 4.72, 4.27, 4.18, 
3.95, 3.77, 3.46, 2.88, 2.17, 1.94. 
Step 5: jftH&&&arco^ 

A soiutioh 6f 395ihg(b .97mmiol) of the oxazolidihonei and 146mg(0;20mL, 
35 1 45mmoi) of trie^ylamine in 5mL dichloromethane at 0°C was treated with ? 
47lmg(0.32mL) of methariesulfbnyl chloride. The solution was stirred at 0°C for 30 
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minutes, followed by warming to ambient temperature. The solution was treated 
" wtli water and the aqueous layer extracted^ The combined 



10 



organfarlayenrwere-d^ vacuo to afi ford 4B0mg(98%T 

of the title product as an off-white solid suitable for use in the next step. *H 
5 NMKCCDC1 3 ): 57.33, 7.03, 6,63, 4.89, 4.45, 4.27, 4.18, 4.12, 3.89, 3.76, 3.55, 3.47, 
3.38, 3.10, 2.88, 2.16, 2.08, 1.92. 
Step 6: {&^j^-(3-Flwre^ 



PVlTolidinvl)phenviy2-oxo-5^xazo^^ 
A solution of 460mg(0.97mmol) of the mesylate in 15mL of isopropyl alcohol 
and 15mL ammonium hydroxide in a sealed tube was warmed at 100°C for 18hours. 
The mixture was cooled and diluted with water followed by extraction with fy 
chloroform. The organic layer was dried GNb^SOj) and concentrated in vacuo. The 
residue was dissolved in 4mL pyridine and treated with 0.5ml acetic anhydride 
followed by stirring at ambient temperature for 18hours. The mixture was 
15 concentrated in vacuo to afford an oil which was dissolved in chloroform and 

extracted with water. The orgamclayer was^driediNa 2 S0 4 ) and cfmr* n trated in 

vacuo to afford 472mg of the acetamide derivative, which was directly dissolved in 
4mL of UV HCL solution followed by stirring at ambient temperature for 18hours. 

The mixture was concentrated in vacuo and dissol vedTn 4mL acetone and treated 

20 with 2mL of saturated NaHCOg solution followed by treatment with 217mg(0 14mL, 
1.18mmol) of benzyloxyacetyl chloride, followed by stirring at ambient temperature 
for lh. The mixture was concentrated in vacuo and the residue was 

chromatographed over 25g of 230-400 mesh silica gel, eluting with 2%(v/v) methanol O 
in dichloromethane and then with 3%(v/v) methanol in dichloromethane. These 
25 procedures afforded 189mg(40%) of the benxyloxyacetamide derivative product as a 
white solid. *H NMR(CDC1 3 ): 57.33, 7.02, 6.81, 6.68, 6.08, 4.75, 4.60, 4.01, 3.71, 
3.61,3.34,2.32,2.02,1.91. 

EXAMPLE 13: (SyN-((3^3-Fluor^^ 
30 oxo-S-oxazolidinvl^methvnacetaTTiide 

Continuing from the procedure of Example 12, Step 6, a solution of 
189mg(0.39mmol) of the benzyloxyacetamide in 5mL methanol and 5mL THF was 
treated with 200mg of 10% palladium on carbon followed by hydrogenation at 
- atmospheric pressiire^ and filtered 

&5 ^ ■}. 
in vacuo to afford an oil, which was c^matographed pver lOg of 230-400 mesh 
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silica gel, eluting with 7%(v/v) methanol in dichloromethane. These procedures 
afforded 95mg(62%) of the hydroxyacetamide derivative product as a pink solid. *H 
~ " NMIUCDCig): 67.41, 7.10, 6.78, 4:777*58741574.00, 3.77, 3.57, 3.32, 2.30,TS97^"~ 
1.98. 

5 

EXAMPLE 14: rsvN-rr3-Fluor<>-4-(rtff-3-fmethoxvcarbQnvlaniinoH- 

p^hvlnvra^idiiwi:^^ 

Step 1: r i«-3-n - l-dim ftt.hvlethoyvrarhonvlaTnino)-4-methvlpvrrolidine 
A solution of 1.5g(5.2mmol) of cie-l-phenylmethyl-3-(l,l- 
10 dimethylethoxycarbonylanuno)-4-methylpyrrohdine (cf. US 4,753,953) in 50mL 

methanol was treated with 200mg of Pd(OHyC followed by hydrogenation under 1 
atmosphere of H 2 for 3.5h. The mixture was filtered through celite, washing the 
filter cake with methanol. The filtrate was concentrated in vacuo to afford a 
colorless oil, which was used directly in the next step. 1 H NMR (CDgOD) 8 4.85, 
15 4.03,3.14,3.05,2.66,2.45,2.23,1.46,0.95. 

step 2; aKFiwwi^^ritiT^^ 

TT>f>t.hvlT>vr r"1^invnhfinzene 

A solution of the previously obtained compound and 1.8g(10.3mmol) of 
dibasic potassium phosphate in 40mL DMSO was warmed at 90°C for 18h. The 
20 mixture was cooled and diluted with 125mL ethyl acetate, followed by extraction 
with water (4 x 75mL). The organic layer was dried (Na^C^) and concentrated in 
vacuo to afford 1.75g of a yellow solid, sufficiently pure for further use. MS (EI) 
mlz 339 (M+), 339, 282, 266, 
223, 222, 208, 207, 154, 70, 57. 
25 Step 3: feEhjoml=IU tefc[ck^ 

A-mttthvlpv r-Hi'MTivnhenzene 
A solution of 1.75g(5.17mmol) of the previous compound in 50mL 
trifluoroacetic acid was stirred at ambient temperature for 18h. The solution was 
concentrated in vacuo and the red-brown oil obtained was dissolved in ethyl acetate 
30 and extracted cautiously with saturated NaHCOg solution (4 x). The combined 

aqueous layers were extracted with ethyl acetate, and the combined organic layers 
were dried (Na 2 S0 4 ) and concentrated in vacuo. The residue was dissolved in 90mL 
toluene and 45mL didxahe and treated with 1.12g(12.7mmol) of N, N'-dimethylurea 
and 35mL aqueous fbrmaldehyde, foUowed by warming at reflux for 2.5h, The 
35 mixture was c^led and concentrated in vacuo: The residue was chromatographed 
over 20Og of 230-400 mesh siUca gel,' eluting with l-29«v/v) methanol in chloroform. 



WO 96/13502 PCT/US95/10992 

-60- 

These procedures afforded 3.65g(86%) of the desired product as an oily yeUow solid. 

•MB USD mlz 35r(M+),"223r222, 221, 208, 207, 182, 169, 154, 130, 113. — ~ 

"Step~4t 3^1uor^-(oh~envlTT^^ - — r— — -: — 
dimethvlhexahvdm-2-oxo-l .aS-t nazin-S-vl^- 
5 methvlDvrrolidinvnhftnrpnA 

A solution of 1.82g(5.17mmol) of in 200mL THF was treated with 750mg of 

10% palladium on carbon, followed by hydrogenation under 45psi of hydrogen 

pressure for 3h. The mixture was cooled to -20°C followed by addition of 30mL 
saturated NaHC0 3 solution. The mixture was then treated with 1.10g(0.92mL, 
10 6.46mmol) of benzyl chloroformate, followed by warming to ambient temperature for 

18h. The mixture was filtered through celite, washing the filter cake with methanol <■*") 
and dichloromethane. The filtrate was concentrated in vacuo and the residue was 
dissolved in dichloromethane and extracted with water (3 x 30mL). Drying 
(Na 2 S0 4 ) and concentration in vacuo afforded a purple foam which was 
15 chromatographed over 125g of 230-300 mesh silica gel, eluting with 1-5% methanol 
in dichloromethane. These procedures afforded 1.74gf74%) of the title rompound-as 



?_ ri «L d foam - lH (CDC1 3 ) 8 7.34, 6.92, 6.53, 5.18, 4.19, 4.13, 3.69, 3.58, 3.52, 

3.41,3.15,2.86,2.37,1.05. 

20 Y l H-methYlpvrrolidinvnnhenvn^-oyo-fi-oxfl^niiMin^i ^pthanni 

A solution of 860mgU.89mmol) of the previous compound in 25mL THF at - 
78°C was treated with 1.3mL(2.08mmol) of n-butyllithium in hexane, followed by 
warming to -50°C. After stirring at -50°C for 20 minutes, 286mg(0.28mL, 1.98mmol) O 
of (RM-)-glycidiyl butyrate was added. The mixture was warmed to 0°C for 30 
25 minutes and then to ambient temperature for 18h. The mixture was treated with 
saturated NH 4 C1 solution and was diluted with ethyl acetate and then extracted 
with water (3 x). The aqueous phase was extracted with ethyl acetate and the 
combined organic layers were dried (Na 2 S0 4 ) and concentrated in vacuo to afford a 
brown oil. This material was chromatographed over 40g of 230-400 mesh silica gel, 
eluting with methanol in dichloromethane. These procedures afforded 512mg(64%) 
of the title compound as a white rigid foam. % NMR (CDC1 3 ) 8 7.35, 7.03, 6.60, 
4.72, 4.22, 4.14, 3.94, 3.75, 3.70 , 3.60, 3.54, 3.43, 3.18, 2.87, 2.39, 1.05. 
Step 6: -.qtM343-Fluoro^cis^ 

vl)-4-methvlpvrrolidinvnnhftnvlV2^>yo.5- 
35^; ., 

A solution of lg(2.37mmol) of the previous compound and 480mg(0.66mL; 



30 
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4.74mmol) of triethylamine in 15mL dichloromethane at 0°C was treated with 
407mg(0.28inL, 3.56mmol>of ^ethanesuifon^cWoride. The solution was stirred at ~~ 
0°C for 1.5h, followed by warming.^ffiution with dichloromethane and extraction ; 
with water (3 x). The organic layer was dried (Na 2 S0 4 ) and concentrated in vacuo 
5 to afford the title compound. *H NMR (CDC1 3 ) 5 7.45, 7.02, 6.92, 4.92, 4.50 (, 1 H), 
4.43, 4.23, 4.17, 3.91, 3.83, 3.65, 3.50, 3.29, 3.11, 2.89, 2.48, 1.12. 

fi*o r T» ffi)^wr3-Fhioro^-(c ts-341.3-dimethvlhexahvdro-2-oxo- l,3 t 5-triazm'5- _ 

vl^-irietbv1pvrTolidinv1>nhenvl V2-oxo-5-oxfl2olidinvnmethvnacetamide 

A solution of the previous mesylate in 6mL THF and 6mL isopropyl alcohol 
10 was treated with 6mL of concentrated ammonium hydroxide. The mixture was 

warmed at 100°C in a sealed tube for 48h. The mixture was cooled and diluted with 
ethyl acetate and water. The mixture was extracted with ethyl acetate (2 x). The 
mixture was treated with saturated NaCl solution and then extracted with 
chloroform (3 x). The combined organic layers were dried (Na 2 S0 4 ) and 
15 concentrated in vacuo. The residue was dissolved in 15mL pyridine and cooled to 

0<>e.— The-solution-was treated with- 0;5mL acetic-anhydride^ollowedJay^arming to 

ambient temperature for 20h. The mixture was concentratedjn vacuo and the 
residue was chromatographed over 75g of 230-400 mesh silica gel eluting with 
methanol in dichloromethane. These procedures afforded 934mg(85%) of the title 
20 compound as a white rigid foam. MS (FAB) m/z 463 (M+H), 464, 463, 462,461, 364, 
363, 361, 333, 101, 44. 

Step 8: fRV^Va3-Fhiorn-4-(cts- 3-amino-4-methvlpvrrolidinvl>Dhenvl)-2-oxo-5- 
nica7.f>1idinvpmPt>ivn»retaTnide 
A solution of 875mg( 1.89mmol) of the previous compound in 5mL of 2N HC1 
25 solution was stirred at ambient temperature for 20h. The solution was concentrated 
in vacuo, and the residue was dried by azeotroping with toluene. These procedures 
afforded 662mg(ca. 100%) of the title compound as an amber rigid foam. MS (FAB) 
m/z 351 (M+H), 427, 352, 351, 350, 349, 255, 123, 101, 89, 44. HRMS (FAB) calcd 
for C^H^FN^g+H! 351.1832, found 351.1840. 
30 Step 9: (RV>J-rr3-Fhi nroU-(c£fi-3-(methoxvcarboTivlainino)-4- 

Tn ft t.bv1pvrTOliHiTivl'>Dhen vll-2-oxo-S-oxa7.olidinvllmethvl1acetamide 
A solution of 150mg(0.43mmol) of the previous compound in 6mL acetone and 
3mL water was treated with 108mg(1.29mmol) of NaHCOg and cooled to 0°G. The 
solution Was then treated with 89mg(73uL, 0.95nunol) of methyl chloroformate. The 
35 solution was tiien diluted with ethyl acetate and extracted with water (3 x). Drying - , : 

(NagSO^) and' concentration in vacuo afforded a white solid, which was subjected to 
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radial chromatography on a 2mm chromatotron plate, eluting with methanol in 
"drchlorometHane. These procedures afforded 155mg^53%) of the title compound as a 
white solid. MS (EI)"m72~408"(M*)7"4t)9r4l)8, 364, 334, 333, 318, 289, 276, 2157567- 

5 EXAMPLE 15: fSVN-rr3-Fhioro-4-fri«.3- nivdro3cv fl r ft tylaminoW. 
methvlpvrirolidinvl)phenvl1-2-oxo-5.oy a 7.o1iHinv11m e thv11 fl ^.«mi^ fT 
Step 1: (SVN-ff3-Fluorp-4-(cis-3-^ 



methvlpvrn>Iidinvl)phenvll-2-oxo.fi-x fl 7.n^^^ 
A solution of 300mg(0.90mml) of the amine (Example 14, Step 8) in 14mL 
10 acetone and 7mL water was treated with 302mg(3.60mmol) of NaHCO a and cooled 
to 0°C. The solution was then treated with 414mg(0.35mL, 2.25mmol) of 
benzyloxyacetyl chloride, followed by warming to ambient temperature for 72h. The 
mixture was diluted with ethyl acetate and water and the organic layer was 
extracted with water (3 x). The organic layer was dried (Na 2 S0 4 ) and concentrated 
15 in vacuo to afford a brown oil. This material was chromatographed over 30g of 230- 
400:meBh^iMca^e.l,_elujang with methanol in dichloromethane... These_procedures_,- . 



afforded 132mg(30%) of the title compound as a white solid. Hi NMR (CDC1 3 ) 5 



7.57, 7.36, 7.03, 5.98, 4.77, 4.67, 4.63, 4.04, 3.74, 3.70, 3.63, 3.55, 3.45, 3.38, 2.71, 
2.03, 1.077 '- • 



20 Step 2: (S)-N-rf3-FluQro-4-fM.9-a -fhvdroyvacetv]aminn^-4- 

methvlpvrrolidinvnphenvll^-oxo-B-oxar.nliriinvnm e thvllar^miHA 
A solution of 107mg(0.21mmol) of the previous compound in 25mL methanol 
was treated with lOOmg of 10% palladium on carbon followed by hydrogenation at 
one atmosphere for 72h. The mixture was filtered through celite, and the filtrate 
25 was concentrated in vacuo. The residue was subjected to radial chromatography on 
a 2mm chromatotron plate, eluting with methanol in dichloromethane. These 
procedures afforded 24mg(8%) of the title compound as a light beige solid. MS (EI) 
mlz 408 (M+), 408, 334, 333, 318, 289, 215^ 70, 57, 56, 55. 

30 EXAMPLE 16: (S)-N-rr3-Fluoro-4-tei.s-3-( ^^ 
methvlpvirolidinvl)phenvl1-2-ox^ 

A slurry of 200mg(0.57mmol) of the amine (Example 14, Step 8) in lOmL 
dichloromethane was treated with 144mg(0.20mL, 1.43mmol) of triethylamine, 
; followed by cooling of the resulting solution to 0°C. The mixture was treated with 
35 83ing(56uL, 0.73mmol) of methanesulfonyl chloride, followed by. warming at ambient 
;| temperature for 18h. The mixture was diluted with 50mL ethyl acetate, foUowed by 
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extraction with water (3 x 30mL). The organic layer was dried (Na 2 S0 4 ) and 
concentrated in vacuo to afford an off-white Bolid, which was subjected tonuQaTT "~ 
chromatography on a 2mm chromatotron plate, eluting with methanol s 
dichloromethane. These procedures afforded llmg(45%) of the title compound as a 
5 white solid. MS (EI) m/z 428 (M+), 429, 428, 384, 300, 280, 238, 236, 177, 70, 56. 
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WHAT IS CLAIMED: 




10 



or pharmaceutically acceptable salts thereof wherein: 
Q is selected from the structures i, ii, iii, iv and v: 



15 



20 



25 



30 



35 



R l is (a) 
(b) 
(0 
(d) 
(e) 
(f) 
(g) 
; (h ) 

(i) 



R' 



R2- 




R'* 
R 



_r - 
±f 



am 



R5 
R2 




(M 



H or F, 

OR 7 , 

SR 7 , 

NR 8 R 9 , 

CN, 

C r C 4 alkoxycarbonyl, 
carboxamide, 

C 1" C 4 optionally substituted with one or more of the following: 
fluorine, hydroxy, C 1 -C 4 alkoxy, C^-0 4 acylbxy, 
NHCXC r C 6 alkyl), NHOCHgPh. 
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(j) NSOgR where R is Cj.galkyl optionally substituted with one or more 



F, Cl7Cj_g alkoxy or phenyl; 

each R 2 is independently Belected^from 

(a) H or F, 
6 (b) OH, 

(c) OR where R is C r C 6 alkyl, 
(d) C r C 4 alkyl, 



(e) Ph; 
each R 3 is independently selected from 
10 (a) H, 

(b) c i*C3 alkyl which can be optionally substituted with F, CI, hydroxy, ^ 
C r C 3 alkoxycarbonyl, C r C 3 acyloxy, C r C 3 alkyoxy or N(C r C 4 alkyl) 2 , 

(c) phenyl, 

(d) pyridyl; 

15 R 4 is independently H, OCH 3 , F or CI; 
. R 5 is (a) hydrogen, 



(b) Cj-Cg alkyl optionally substituted with one or more of the following: 

F, CI, hydroxy, C r C 8 alkoxy, C r C 8 acyloxy, 
-(c) C 3 -C 6 _ cycloBdkyl7 — 



20 (d) amino, 

(e) Oj-Cg alkylamino, 

(f) Cj-Cg dialkylamino, 

(g) C r C 8 alkoxy; Q 
R 6 is (a) O, 

25 (b) S, 

(c) NR 10 , 

(d) CR U R 12 , 

(e) (OR) 2 , where R = C 1 -C 6 alkyl, 

(f) 0(CH 2 ) m O, 

30 (g) (SR) 2 , where R = C r C 6 alkyl, 

(h) S(CH 2 ) m S 

(i) to fill the valence OH and H, H and H, H and F or F and F; 
R 7 is (a) H, 

(b) Oj-Cg alkyl optionally substituted with one or more of the following: 

35 F, CI, -CN, hydroxy, C r C 8 alkoxy, Ci-Cg acyloxy, C r C 8 
alkoxycarbonyl, phenyl, 
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(c) acyl optionally substituted with one or more of the following: 



hydroxy, C r C 8 alkoxy, C!^C^^Io^v~""~ 

(d) C 1 -C 8 ~alkoxycarbonyl7 — 

(e) carboxamide, optionally substituted with a CyC 4 alkyl or phenyl on 
the carboxamide nitrogen, ^ 

(f) phenyl, optionally substituted with one or more of the following: 
haloge n, CN, C^C^ alkoxy, C^Cg alko x ycarbonyl, C^C A alkyl 



optionally substituted with one or more of F or Cj-C 3 alkoxy; 
R 8 and R 9 are independently selected from: 
10 (a) H 

(b) C^-Cg alkyl optionally substituted with one or more of the following: 
F, CI, -CN, hydroxy, C r C 8 alkoxy, CyC Q acyloxy, C r C 8 
alkoxycarbonyl, phenyl, 

(c) Cj-Cg ac y^ optionally substituted with one or more of the following: 
15 hydroxy, C^Cg alkoxy, Cj-Cg acyloxy, amino, Cj-C 4 acylamino, 
- amino-C j-C^-acylamino, — ' 



(d) benzoyl optionally substituted with one or more of the following: F, 
CI, hydroxy, C^-Cg alkoxy, Cj-Cg acyloxy, amino, CyC 4 acylamino, 



Cj-C 4 alkoxy carbonylamino, 
20 (e) C^-Cg alkoxycarbonyl, benzyloxycarbonyl, tertbutoxycarbonyl, 

(f) carboxamide, optionally substituted with a Cj-C 4 alkyl or phenyl on 
the carboxamide nitrogen 

(g) trifluoracetyl 

(h) CO(C r C 6 alkyl) ; 
25 R 10 is (a) H, 

(b) OR 7 , 

(c) NHR 7 , 

(d) C^Cg alkyl optionally substituted with phenyl; 
R 11 and R 12 are independently selected from: 

30 (a) H, F, 

(b) Cj-C 4 alkyl optionally substituted with halogen, hydroxy, Cj-C 4 
alkoxy, C^^ alkoxycarbonyl, phenyl, 

(c) C r C 8 acyl, 

(d) C r C 4 alkoicycarbonyl, 

35 (e) CN; " '""' r ' y '' -V -.^ 

is (a) ' O, : ' • 
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(b) S; 

R 18 ^nd~R 19 are independently^el ec ted from: 

(a) H, — 



(b) Cr C 4 alkyl optionally substituted with halogen, hydroxy, CyC 4 
5 alkoxy, 

(O OH, 

(d) CrQ* alkoxy optionally substituted with hydroxy or Cj-C 4 alkoxy, 

(e) NR 8 R 9 ~ 

(f) -OC(0)C r C 4 alkyl; 
10 R 20 is (a) H, 

(b) CH 3 ; 
n is 0 or 1 and m is 2 or 3. 

2. The compound of Claim 1 wherein Q is structure (i). 

15 

3. The compound ofClaim 1 wherein Q is structure (ii). 



The compound of Claim 1 wherein Q is structure (iii). 



20 5. The compound of Claim 1 wherein Q is structure (iv). 

6. The compoimd of Claim 1 wherein Q is structure (v). 

7. The compoimd of Claim 1 wherein each R 4 is fluorine. 

25 

8. The compoimd of Claim 1 wherein one R 4 is fluorine and the other is 
hydrogen. 

9. The compoimd of Claim 1 wherein R 5 is hydrogen, methoxy or methyl. 

30 

10. The compound of Claim 1 wherein R 6 is oxygen, OCHgCHgO, HOH or 

NOCHg. 

11. A use of a compoimd of structural Formula I of Claim 1 for preparing a 
35 medicament useful in treating microbial infections in warm blooded animals, 

including humans by administering to a patient a pharmaceutically effective amount 
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of the compound. 
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